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FOREWORD

In 1987 and 1988, California experienced its third severe drought this century. People, agri-
culture, industry, fish, wildlife, and the economy all suffered. Our last severe drought oc-
curred in 1976 and 1977, when Californians and their environment sustained a $2.4 billion
drought loss.

If 1989 should prove to be a third critically dry year, or even just a dry year, the impacts of
this drought would be far-reaching.

Consequently, the State Legislature passed and the Governor signed, in September 1988,
Senate Bill 32, which directs the Department of Water Resources to take the lead in prepar-
ing for the possibility of a third dry year. The legislation requires the Department to report
to the Legislature by January 21, 1989, with recommendations for State-level drought re-
sponse. That report is entitled Drought Assistance: A Report 1o the Legislature in Response
to Senate Bill 32.

In response to SB 32, the Department of Water Resources developed drought guidelines to
coordinate the actions of the California water community in the event the drought continues
in 1989. The guidelines were established in coordination with over 300 federal, State, and
local agencies and others, with broad public review at five conferences held throughout the
State. We appreciate the wide interest and helpful assistance of the many people who have

contributed to this task.

The guidelines, as presented in this report, identify drought impacts and actions taken dur-
ing 1988 by water agencies throughout the State to cope with the drought. The report de-
scribes alternative 1989 water supply scenarios and options for minimizing possible water
supply shortages and for protecting fish and wildlife. In addition, the report discusses
available federal and State technical and financial assistance, as well as regulatory actions
specifically applicable during droughts. This includes a description of new drought assis-
tance authorized by federal and State statutes enacted during 1988.

The report has been prepared to help water officials and others identify actions they can
take and assistance that is available to minimize adverse drought impacts. It is intended to

be a helpful reference document.

We all hope that the drought will end soon. However, as a result of our collective efforts in
preparing and coordinating this report, California water agencies are now more aware of
and knowledgeable about drought response planning and better able to take effective action
than during our last serious drought in 1977.

AT

David N. Kennedy
Director of Water Resources
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1. OVERVIEW

Northern and Central California have once again experienced two consecutive critically dry years.
This is the second time in 11 years, and the third time this century that two such years have hit
Northern California. Economic loss, environmental damage, and human hardship go hand-in-
hand with drought. In 1977, forty-seven counties in California declared drought emergencies, and
Californians endured a $2.4 billion drought loss.* In 1988, water shortages occurred in 45 Califor-
nia counties, adversely affecting 45 percent of irrigated agriculture and 26 percent of the popula-
tion. By mid-September, 14 counties and the city of Willits declared drought emergencies. Fish
and wildlife resources and recreation all suffered.

The responsibility of local, State, and federal water managers during a drought is to take action to
minimize the adverse impacts. This report is intended to assist in that effort. More broadly, the
report is meant to serve as a reference document for any person interested in drought actions
likely to be taken by local, State, and federal agencies in a dry 1989.

Further guidance for dealing with a possibly dry 1989 has been provided by Governor Deuk-
mejian and the California Legislature. In September, the Governor signed Senate Bill 32, which
provides direction to the Department of Water Resources for drought contingency planning.
DWR is to report by January 21, 1989, on recommended legislation and other possible actions
that could lessen 1989 drought damage.

An exact blueprint for coping with a possible third consecutive dry year cannot be prepared be-
cause the characteristics of the 1988-89 winter cannot be foreseen. However, drawing upon the
knowledge gained in 1976~77, including broad local support and willingness at the local level to
conserve water, as well as recent experience with the 1987-88 drought, we can identify additional
drought-coping mechanisms to be put to use as needed.

The knowledge gained in the drought of 1976-77 will be especially important if California must
face a dry 1989. Among the lessons taught by that experience are these:

e Ground water dependency increased more dramatically than had been expected.
For example, in 1977 in the San Joaquin Valley, ground water provided 76 percent
of the supply. In 1975, a near-normal year, the amount was 52 percent.

e Communities and individual users in upland and coastal areas who relied on wells
in shallow alluvial basins or fractured rock saw their wells go dry. This required

* “Bxecutive Summary” of Drought — Alternative Strategies for 1978, Governor’s Drought
Emergency Task Force, January 1978.



2new wells to be drilled or, in the worst case, domestic water to be brought in by
truck.

e Cities, counties, and State and federal agencies worked together on water transfer
agreements and temporary exchange facilities. Transfers also occurred between
individuals, usually when the supplier could use ground water to replace surface
water.

e Much of the precipitation during the drought percolated directly into the ground,
reducing expected river flows. Heavy irrigation pumping lowered ground water
levels. Water from the rivers flowed to the lowered water tables, reducing still fur-
ther the expected surface water supply.

e Temporary rock barriers were placed at various locations in the Delta to control
ocean salinity intrusion, and to increase water circulation in certain channels in the
southern Delta. Most of these barriers proved effective in aiding water conveyance
and protecting water quality.

e Urban water use was reduced 25 percent and more in many areas of the State
through conservation measures and rationing.

e In nearly every instance where mandatory rationing was implemented in 1977, con-
sumers responded by cutting water use more than requested.

Assessment of 1988 Water Supply
Surface Supplies

Low rainfall, snowpack, runoff, and carryover storage have produced conditions that do not meet
the current water needs of many urban and agricultural areas. Both 1987 and 1988 were well be-
low average in precipitation, especially in the mountainous regions that provide most of the runoff
(Figure 1). Although 1988’s drought effects were not as severe as those in 1977, California’s water
supply is significantly below normal in most areas and critical in a few.

No two years have the same amounts and patterns of precipitation, and 1987 and 1988 were no
exception. Surprisingly, the Central Valley floor had near-normal precipitation in 1988, while the
Sierra Nevada again was far below normal. Runoff of Northern California rivers was much the
same in 1987 and 1988, with the lesser 1988 runoff, in relation to precipitation, due largely to de-
pleted soil moisture. Figure 2 compares runoff for these two years for selected Sierra Nevada riv-
ers. It shows that drought impact was greatest in the central Sierra Nevada, with the American
River and Mokelumne River basins the most severely affected. Runoff from the American River
watershed for 1987 and 1988 combined was only 60 percent of normal for one year. Also severely
affected was the Tahoe-Truckee region, where Lake Tahoe fell below its natural rim elevation in
October 1988. Figure 3 shows Sacramento River Basin Flows* for the past 82 years. Runoff in
1988 in this basin was 48 percent of normal, compared to 27 percent of normal in 1977. Figure 4
shows water year runoff by hydrologic regions in percent of average.

* Total in millions of acre-feet of the unimpaired runoff of (1) the Sacramento River above Bend Bridge near Red Bluff, (2) the
Feather River inflow to Oroville Reservoir, (3) the Yuba River at Smartsville, and (4) the American River inflow to Folsom
Reservoir. Water year classifications in Figure 3 are as established for water rights decision D-1485.

.



Figure 1
SEASONAL PRECIPITATION IN PERCENT OF AVERAGE

OCTOBER 1, 1986 TO SEPTEMBER 30, 1987
OCTOBER 1, 1987 TO SEPTEMBER 30, 1988°
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Figure 4

WATER YEAR RUNOFF IN PERCENT OF AVERAGE
BY HYDROLOGIC REGIONS

October 1 to September 30

Legend
1988 WATER YEAR
1987 WATER YEAR

NC - North Coast

SF - San Francisco Bay
CC - Central Coast
SC - South Coast

SB - Sacramento

S) - San loaquin
TL - Tulare Lake
NL - North Lahontan
SL - South Lahontan
CR - Colorado River

#values for Colorado River




California’s water storage facilities have again proved their worth during the past two years. At
the end of September 1986, storage was well above normal — about 119 percent. By the end of
September 1987, it was about 85 percent of the long-term average. This year, end-of-September
storage was about 66 percent of normal, down some 4 million acre-feet from last year but nearly

| million acre-feet more than on September 30, 1976, and much better (by 7 million acre-feet) than
in 1977. Still, some reservoirs, particularly those in the central Sierra Nevada, are close to 1977

levels.

Surplus Colorado River water, so important in alleviating crisis conditions in 1977, is again avail-
able to California, due to above-normal storage in lakes Mead and Powell. Interstate storage on
the Colorado River, although down almost 2 million acre-feet from last year, is still almost 6 mil-
lion acre-feet above 1976 levels. The Metropolitan Water District of Southern California plans to
use the full capacity of the Colorado River Aqueduct by diverting about 1.2 million acre-feet of
Colorado River water in 1988 and again in 1989. MWD’s basic apportionment is less than 550,000

acre-feet per year.

Ground Water Supplies

In an average year, ground water provides about 40 percent of the State’s water for irrigation and
urban uses. In severe drought years, ground water dependency increases dramatically. For exam-
ple, in 1977, in the San Joaquin Valley, ground water provided 76 percent of the supply. In 1975,
a near-normal water supply year, this amount was 52 percent.

Ground water, which was the salvation for agriculture in the Central Valley during the last
drought, is again as accessible as before. Pump lifts in some areas are even less than they were in
1977 because of several years of above-normal rainfall, and in some locations, increased surface
water imports. Some local problems have been caused by excessive drawdown. An example is
the city of Turlock, where increased agricultural pumping affected the city’s wells.

Figure 5 shows changes in average ground water elevations since 1970 for seven San Joaquin Val-
ley counties. In the Tulare Lake basin, which includes all or part of Kings, Tulare, Kern, and
Fresno counties, water levels have shown generally a continuing rise since the end of the 1976-77
drought. In the San Joaquin River basin, the situation is more variable, with levels in both Stanis-
laus and Merced counties about the same as at the end of the earlier drought.

It is estimated that 17,800 irrigation wells have been drilled since 1976. This greatly increases the

capability of farmers to turn to ground water where surface supplies are short. Well reactivation,

including equipment replacement, is necessary in many cases, but overall the situation is consider-
ably improved over 1976 capabilities. Most users overlying ground water basins should be able to
make up for a shortage in surface supplies because of the relative ease of pumping from the large

supply available.

By contrast, communities and individual users in many upland and coastal areas relying on wells
in shallow alluvial basins or fractured rock have seen their wells go dry, or nearly so. The yield of
wells in fractured rock is influenced by the amount of annual precipitation seeping into fissures,
and little carryover storage occurs from one year to the next.
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Assessment of 1989 Water Year Possibilities

No one wants to go through another record dry year like 1977, and the odds of that happening in

1989 are remote. Unfortunately, there is no reliable method of forecasting precipitation a year or
even a season in advance. The conventional wisdom is to assume that each year is random. If so,
the chances of 1989 being as dry as either 1987 or 1988 are about one in ten. With the needs of

6 million more Californians to satisfy than in 1977, a year as dry as 1988 would pose serious prob-
lems for some water purveyors (see Chapters 2 and 3.)

If next year is as dry as 1977 (a one percent chance), obviously, shortages will be severe over a
wide area. If 1989 equates to 1987 or 1988, the shortages will be severe in specific areas. Some
shortages in the State Water Project and-again in the Friant area of the Central Valley Project will
be expected. They will, however, vary from watershed to watershed. The needs in some basins
would be satisfied with the repeat of a 1988 water year.

The Purpose of this Report

It will be incumbent upon local and regional water managers to assess needs, system capabilities,
and available supplies. This report is intended to help. It covers expected drought-caused prob-
lems in 1989, based on extensive surveys and interviews conducted in the summer and fall of 1988;
a number of possible actions at the local, State, and federal levels for coping with a dry 1989; and
current financial and technical drought assistance.

Chapter 2 identifies potential 1989 water-short areas and discusses natural resource problems,
based on the results of summer and fall interviews.

Chapter 3 looks to planning for a third dry year. It assesses the delivery potential of the Central
Valley Project and the State Water Project and notes local water contingency plans. Water trans-
fers and water exchanges, ground water use, cloud seeding, and water conservation are reviewed.

Chapter 4 sets forth State and federal assistance programs and identifies the agencies involved in
drought assistance. It describes federal drought legislation and California’s drought legislation
signed by the Governor in September 1988.

Chapter 5 identifies those State and federal agencies that have regulatory authority in responding
to the drought.



2. DROUGHT IMPACTS IN 1988
AND POTENTIAL PROBLEMS IN 1989

Although 1987 was critically dry, negative impacts on water users were minimal. When 1988 also
turned out to be critically dry, some agencies still had sufficient water in reservoirs, but many oth-
ers were facing shortages. In general, the larger projects are designed for droughts extending over
several years, while smaller systems, especially in Northern California, are designed to deal with
only one very dry year. Designers of the these projects count on annual refilling by winter rains.

If 1989 is also dry, many more areas will be affected, some with much more serious problems than
they encountered this year — inadequate supplies for urban and agricultural users, poorer water
quality, impacts on fish and wildlife, fewer recreational opportunities, and reduction of hydroelec-
tric power.

Agricultural and Urban Impacts

Beginning in March 1988, the Department of Water Resources each month surveyed water pur-
veyors to monitor and update information on their drought-related problems. The first survey
included about 70 purveyors and, by August, this number had grown to more than 300 purveyors.
From these surveys, DWR selected 112 water agencies to be interviewed to learn how they
planned to deal with water supply shortages in 2 dry 1989. The survey results, tabulated by
county and agency, are presented in Appendix B.

Summary analyses were made for each of 13 regions of the State shown on Figure 6, delineated on
the basis of similarity of likely problems and potential water supply solutions. These regional as-
sessments, presented on the following pages, provide a means of comparing the severity of the
present drought to the drought of 1976 and 1977 and highlight potential problem situations in
each of these areas. '

Since 1977, irrigated cropland statewide has increased only a small amount. Earlier it was noted
that ground water conditions are, in most instances, more favorable than in 1977. The ready
availability of ground water enabled irrigated agriculture to come through the 1976-1977 drought
relatively unscathed. Agriculture again appears to be favorably situated where ground water is an
alternative water source. On the other hand, the State’s population has increased 20 percent since
1977, ranging from 13 percent growth in the South Bay region to 67 percent in the Sierra Nevada
Foothills region. Some localities have been hard-pressed to keep up with growing water needs,
and the drought has placed an additional burden on local water managers.
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Assessment of 1989 Water Supply Adequacy
Northwestern California

Population Normal Year Water Sources

1977 - 171,000 (In percent)

1988 - 196,000 Surface Water:

Increase — 15 % Local 62

Imported 0

Net Water Use Reclaimed Water 1

1975 - 175,000 acre-feet Ground Water:

1985 - 166,000 acre-feet Safe Yield 37

Decrease — 9,000 acre-feet (5%) Overdraft il
100%

SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 - in 1,000s of acre-feet

Historical
Reservoir Average 1986 1987 1988 1976 1977
Ruth 32 28 25 32 36 14

SUMMARY EVALUATION

A few localities reported problems in 1988 due to reduced surface water supplies. Ground water
provides 37 percent of the normal-year water supply in this area, mostly in the coastal basins of
the Mad and Eel rivers and the Eureka plain. Spring ground water levels throughout the area
were generally higher than they were in the spring of 1977.

The hardest hit community is the city of Willits. Water was trucked in and a temporary pipeline
was installed and used late in 1988 to transfer water from Scout Lake, which is owned by the Oak-

land area Boy Scouts.

If 1989 is dry:
Supplies should be adequate if ground water pumping is increased along the Coastal basin. How-
ever, too large an increase could cause sea-water intrusion.

Wells in shallow terrace formations are generally low-yielding and sensitive to annual recharge
from precipitation and streamflow. Communities relying on wells in these formations will again
see reduced production if 1989 is dry. Deepening of wells is usually not beneficial in these shal-
low formations.

Other local agencies such as Humboldt Bay Municipal Utility District, the city of Trinidad, and
the Hornbrook Community Services District will require conservation and rationing to survive
another dry year like 1988. Also, Hornbrook will attempt to move its Rancheria Creek diversions
upstream to reduce losses to streambed percolation.
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Purv n in this Region

Hussey Ranch Corporation Community Service District
Humboldt Bay Municipal Water District

City of Trinidad

City of Fort Bragg

City of Willits

Redwood Valley County Water District

Hornbrook Community Service District

Weaverville Community Service District

Laytonville County Water District
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Assessment of 1989 Water Supply Adequacy
North Bay

Population Normal Year Water Sources

1977 - 755,000 (In percent)

1988 - 945,000 Surface Water:

Increase — 25 % Local 52
Imported 21

Net Water Use Reclaimed Water 3

1975 - 345,000 acre-feet Ground Water:

1985 - 429,000 acre-feet Safe Yield 24

Increase — 84,000 acre-feet (24%) Overdraft _0

100%

SELECTED RESERVOIRS SUPPLYING THE AREA *

Storage on September 30 - in 1,000s of acre-feet

Historical

Reservoir Average 1986 1987 1988 1976 1977
Pillsbury 42 41 32 22 51 10
Mendocino 50 43 42 51 34 13
Sonoma (Warm Springs) 104 B 133 148 - b
Hennessey 24 23 15 14 17 13
Nicasio 14 21 12 10 1 0
Kent 12 19 12 11 ) 3

TOTAL 246 360 246 256 108 37

* The SWP also supplies portions of this region through the North Bay Aqueduct, which was completed in 1988.
**  Project completed in 1964.

SUMMARY EVALUATION

Surface water provides three-quarters of the region’s normal needs. One-half of these needs is
supplied from local surface water sources, with the remaining surface supply imported from out-

side the region.

This region’s overall water supply situation is much better than in 1977. In 1977, for example,
Marin County’s reservoirs almost dried up and water was pumped in through a temporary pipe-
line across the Richmond-San Rafael Bridge. In 1988, however, there were no significant drought
related shortages in the region, except in some of the smaller communities. These improved con-
ditions can be attributed primarily to the construction of Warm Springs Dam (Lake Sonoma),
which added 380,000 acre-feet of storage capacity and augmented supplies for Sonoma County
Water Agency and North Marin County Water District. Also, Marin Municipal Water District,
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hardest hit in 1977, has since completed Soulajule Reservoir and enlarged Kent Lake, increasing
system storage capacity from 50,000 acre-feet to 76,000 acre-feet.. MMWD can also purchase
some water from Sonoma County Water Agency. (A more detailed discussion of MMWD’s
drought activities and plans is presented in Chapter 3.)

I£ 1989 is dry:

Coastal communities that are not served by SCWA, such as Jenner and Camp MeekKer, will have
problems in 1989, as is typical for this area, because of limited storage, reduced ground water re-
charge, and insufficient runoff from small watersheds. Jenner Water Works is negotiating with
the county to take over its water system. The county should be able to provide the financial
strength to develop a firmer supply. For 1989, Jenner and Camp Meeker may truck water from

other purveyors.

The city of Napa will encourage conservation and, if necessary, invoke mandatory rationing if
1989 is dry. No major economic impacts are anticipated unless severe conditions exist.

Strict rationing will be necessary in many of the communities with smaller water systems.

Marin Municipal Water District
City of Napa

Camp Meeker Water Company
Jenner Water Works

s



Assessment of 1989 Water Supply Adequacy
South Bay

Population Normal Year Water Sources

1977 - 4,111,000 (In percent)

1988 - 4,652,000 Surface Water:

Increase ~13 % Local 7

Imported 72

Net Water Use Reclaimed Water 1

1975 - 942,000 acre-feet Ground Water:

1985 - 1,025,000 acre-feet Safe Yield 20

Increase — 83,000 acre-feet (9%) Overdraft 0
100%

SELECTED RESERVOIRS SUPPLYING THE AREA *
Storage on September 30 - ir 1,000s of acre-feet

: Historical

Reservoir Average 1986 1987 1988 1976 1977
Calaveras 56 74 54 50 30 27
Crystal Springs 40 44 19 42 25 44
Pardee 149 190 206 194 83 46
Camanche** 278 336 118 10 186 55
Hetch Hetchy 247 277 232 236 122 113
Lloyd (Cherry Valley) 138 216 189 36 119 104
San Antonio 39 39 5 18 16 30
Anderson 49 52 0 0 36 13

TOTAL 996 1,228 823 586 617 432

» The SWP and CVP also supply this region through the South Bay Aqueduct, the Contra Costa Canal, and
the recently completed San Felipe Division.
*%  Fast Bay MUD reservoir used to satisfy prior local rights to Mokelumne River flows.

SUMMARY EVALUATION

This area depends to a great extent on surface water imported from the Sierra Nevada. In 1977,
storage in the region’s reservoirs, listed above, dropped to 43 percent of the historical average on
September 30. In 1988, reservoir storage was somewhat better but still very low. At the same
time, system demands are higher now due to increased population. Storage for San Francisco
Water Department and East Bay Municipal Utility District, when major system reservoirs are in-
cluded, was less than 50 percent of average on September 30, 1988. To provide safe carryover for
a possible third dry year, both the SFWD and EBMUD, which draw water from Sierra Nevada
reservoirs, instituted water rationing. (Detailed descriptions of these two agencies’ drought activi-
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ties and plans are presented in Chapter 3). The State Water Project, through its South Bay Aque-
duct, delivers water to Alameda and Santa Clara counties. Full deliveries were made in 1988.

The federal Central Valley Project also made full deliveries to Contra Costa County from the
Delta and in Santa Clara County by way of the recently completed San Felipe Division.

Because of inadequate local runoff, several small water purveyors in the Santa Cruz mountains
are buying supplemental water from the San Jose Water Company. This water is expensive be-
cause of the high pumping lift needed for delivery.

If 1989 is dry:

Santa Clara Valley Water District, which relies on water supplies from local surface reservoirs,
the Hetch Hetchy system, the State Water Project, the federal San Felipe Project, and ground
water, will require voluntary rationing of 15 percent if 1989 is as dry as 1988. If conditions are
drier than in 1988, then mandatory rationing will be invoked to achieve between 25 percent and 40
percent reduction in use. Alameda County Water District, which uses slightly more ground water
than it does surface water, will replace its current voluntary conservation program with mandatory
rationing, if shortages reach 25 percent or more. Small water purveyors will continue to experi-
ence shortages. Both the San Francisco Water Department and East Bay MUD would continue
water rationing programs implemented in 1988. (Details of the San Francisco Water Department
and East Bay Municipal Utility District plans are discussed in Chapter 3).

Purvevors Contacted in this Region

Alameda County Water District
East Bay Municipal Utility District
Contra Costa Water District

San Francisco Water Department
Aldercroft County Water District
Chemiketa Water Company

Santa Clara Valley Water District
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Assessment of 1988 Water Supply Adequacy
North Central Coast

Population Normal Year Water Sources

1977 - 503,000 (In percent)

1988 - 664,000 Surfuce Water:

Increase — 32 % Local 3
Imported

Net Water Use Ground Water: *

1975 - 670,000 acre-feet Safe Yield 85

1985 - 708,000 acre-feet Overdraft 12

Increase — 38,000 acre-feet (6%) 100%

SELECTED RESERVOIRS SUPPLYING THE AREA **
Storage on September 30 - in 1,000s of acre-feet

Historical
Reservoir Average 1986 1987 1988 1976 1977
San Antonio 219 278 217 164 243 52
Nacimiento 137 232 142 34 58 23
TOTAL 356 510 359 198 301 75

*  Releases from San Antonio and Nacimiento reservoirs are used for ground water recharge in the Salinas
Valley and supply is shown as ground water.

** The CVP also supplies this region through its San Felipe Division.

SUMMARY EVALUATION

Ground water recharged from surface sources is the primary supply in this region. In 1977, the
region suffered severe water shortages, with mandatory rationing and other conservation measures
implemented. Supplies in 1988 have come much closer to meeting normal demands. Many enti-
ties have drilled new wells or are planning to do so. However, some coastal agencies must limit
new well construction and pumping because of the threat of sea-water intrusion or because of
fear they might draw down the pool now used by residents pumping from shallow wells. Water
conservation efforts are widespread in the region. In 1988, the Monterey Peninsula Water Man-
agement District used voluntary conservation to achieve a 10 percent reduction in water use.

Suppliers using surface water are concerned about carryover storage for 1989. Most of San
Benito County and the southern part of Santa Clara County are served in part by surface water
from the federal San Felipe Project. The supply was adequate in 1988, but algae caused some
taste and odor problems.
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If 1989 is dry:

The city of Santa Cruz may purchase and convey water through interties with Soquel Creek Water
District and Scotts Valley Water District. Mandatory rationing will probably be imposed in a
number of areas.

If rainfall is 25 percent or more below average by January 1989, Santa Cruz will seek relief to re-
duce fish flow requirements in the San Lorenzo River to conserve its supply. Also, the city wants
help from DWR in developing radio and TV drought messages for use as needed throughout their
area. Lompico County Water District will drill a new well to firm up supplies.

The Monterey Peninsula Water Management District may enact a mandatory water rationing or-
dinance requiring reductions of 25 to 40 percent to meet 1989 operation needs.

Purveyor. n in this Region

Monterey Peninsula Water Management District
Lompico County Water District
San Lorenzo Valley Water District
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Assessment of 1989 Water Supply Adequacy
South Central Coast

Population Normal Year Water Sources
1977 - 427,000 (In percent)
1988 - 550,000 Surface Water:
Increase — 29 % Local 18
Imported 0
Net Water Reclaimed Water 1
1975 - 338,000 acre-feet Ground Water:
1985 - 407,000 acre-feet Safe Yield 45
Increase — 69,000 acre-feet (20%) Overdraft 36
100%
SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 - in 1,000s of acre-feet
Historical
Reservoir Average 1986 1987 1988 1976 1977
Salinas (Santa Margarita) 18 18 11 6 13 8
Gibraltar 7 7 3 3 5 4
Cachuma 169 172 128 99 145 112
Whale Rock 30 36 3 26 34 28
TOTAL 224 233 173 134 197 152

SUMMARY EVALUATION

Sources of supply are local surface and ground water. The larger water purveyors such as the city
of Santa Barbara, the city of San Luis Obispo, the county of San Luis Obispo, and the Goleta
Water District rely mostly on surface water, while the remaining portion of the region uses ground
water. In both 1977 and 1988, the region’s water supplies were generally adequate for normal de-
mands. However, the city of Morro Bay, which relies entirely on ground water, experienced a 30
percent shortage in 1988 and instituted stringent water conservation restrictions. Because of re-
duced surface supplies in 1988, San Luis Obispo County used ground water to meet 85 percent of
its demand. This may cause problems if continued in critically overdrafted basins.

If 1989 is dry:

Ground water use is expected to increase to help meet the surface water deficiency; however, the
Goleta Water District is faced with severe overdraft conditions, and an increase in use would in-
tensify the overdraft problems. The district expects to cut demand by 20 percent through a man-
datory rationing program. Also, the San Simeon Acres Community Services District faces sea-
water intrusion if greatly increased amounts of ground water are pumped.
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The city of Morro Bay will continue its mandatory conservation program, and the Santa Ynez Im-
provement District No. 1 will impose mandatory rationing if its supply is reduced significantly.

Carryover surface supplies in Salinas and Whale Rock reservoirs will be adequate to meet the de-
mands of the city of San Luis Obispo, but conservation will be necessary. The reservoirs will also
help meet the county’s needs when combined with increased ground water pumping, as in 1988.

Purveyors Contacted in this Region

City of San Luis Obispo

San Simeon Acres Community Service District
County of San Luis Obispo

Goleta Water District

City of Santa Barbara

City of Morro Bay

Santa Ynez Improvement District No. 1
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Assessment of 1989 Water Supply Adequacy
South Coast

Population Normal Year Water Sources

1977 - 12,090,000 (In percent)

1988 - 15,286,000 Surface Water:

Increase - 26 % Local 5
Imported 64

Net Water Use Reclaimed Water 2

1975 - 3,240,000 acre-feet Ground Water:

1985 - 3,761,000 acre-feet Safe Yield 26

Increase — 521,000 acre-feet (16%) Overdraft _3

100%

SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 - in 1,000s of acre-feet

Historical

Reservoir Average 1986 1987 1988 1976 1977
Oroville* 2,428 2661 1,979 1,529 1,828 915
San Luis* 601 993 445 399 469 196
Mead** 19,895 24416 23,826 22,795 20,062 20,205
Powell** 17,021 24200 24,738 22,753 19,640 16,140
Casitas 202 242 214 199 204 182
Piru 32 49 21 24 12 14
Castaic 214 256 248 205 237 58
Henshaw 10 8 2 2 2 1
Crowley 142 153 158 94 53 52
Mathews 115 137 133 146 91 109

TOTAL:- 40,660 53,115 51,764 48,146 42,598 37,872

¥ State Water Project supply shared with other areas.
*%  Interstate water used jointly.

SUMMARY EVALUATION

Primary sources are the Colorado River, the State Water Project and the Los Angeles Aqueduct
from Owens Valley. Reservoir storage on September 30, 1988, was ten million acre-feet more
than was in storage on September 30, 1977. The Colorado River storage at lakes Mead and
Powell accounted for nine million of the increase. The above-normal Colorado River storage in
1988 helped offset shortages from other sources.

The drought in this region was not as severe as in other areas of the State. Precipitation was near
normal, but local surface water provides only about 5 percent of total supplies. Imported supplies
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were adequate from the Colorado River where supplies are above normal. Also, the SWP made
full deliveries to Southern California because of adequate storage in Oroville and San Luis reser-
voirs. In Ventura County, however, the United Water Conservation District, whose normal supply
is almost two-thirds ground water, had a shortage of about 25 percent. The district instituted a
voluntary water conservation program and took other steps to reduce its demand or increase its
supply. Although its supply was near normal, the Casitas Municipal Water District also called
for voluntary water conservation.

While supplies to the region are plentiful, compared to other regions, almost all water purveyors,
including the Los Angeles Department of Water and Power and The Metropolitan Water District
of Southern California, called for voluntary conservation to reserve water in storage for a possible
third dry year. Although its supply was normal, the San Diego County Water Authority called for
voluntary conservation to attain a 10-percent reduction in demands and launched other water con-
servation measures, including a media public information campaign and promotion of water rec-
lamation and reuse projects.

If 1989 is dry:
For 1989, the Secretary of the Interior has again determined there is surplus water available in the
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Colorado River Aqueduct.

In addition to direct diversion of Colorado River water, MWD exchanges a portion of its Colo-
rado River water with the Coachella Valley Water District and the Desert Water Agency for their
SWP supply. MWD provides the agencies water for underground storage in return for the ability
to interrupt deliveries of entitlements. From 1983 to April 1987, MWD delivered more than
550,000 acre-feet of water to those agencies. - Since that time, through May 1988, 55,000 acre-feet
has been withdrawn from this account by the overlying agencies.

Because of Colorado River supplies, this region should have fewer problems than any other. Even
s0, because of the situation statewide, the three major agencies — the Los Angeles Department of
Water and Power, The Metropolitan Water District of Southern California, and the San Diego
County Water Authority — would impose mandatory rationing and adopt other emergency water
conservation measures. The drought activities and contingency plans for the LADWP and MWD
are discussed more fully in Chapter 3. The San Diego County Water Authority, whose supply is
99 percent surface water (largely imported from MWD), would consider a shortage of 25 percent
an extreme emergency, calling for severe restrictions on many domestic water uses.

Although its supply was adequate in 1988, the city of Ventura plans to invoke mandatory ration-
ing if shortages occur in 1989. The United Water Conservation District and the Casitas Munici-
pal Water District will continue their voluntary conservation programs.

rvevor n in this Region

Los Angeles Department of Water and Power
Metropolitan Water District of Southern California
San Diego County Water Authority

City of Ventura

Casitas Municipal Water District

United Water Conservation District
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Assessment of 1989 Water Supply Adequacy
Sacramento Valley Floor

Population Normal Year Water Sources

1977 - 1,308,000 (In percent)

1988 - 1,775,000 Surface Water:

Increase — 36 % Local 72
Imported *

Net Water Use Ground Water:

1975 - 6,066,000 acre-feet Safe Yield 26

1985 - 6,723,000 acre-feet Overdraft _2

Increase — 657,000 acre-feet (11%) 100%

SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 - in 1,000s of acre-feet

Historical

Reservoir Average 1986 1987 1988 1976 1977
Clare Engle (Trinity)** 1,788 1,901 1,813 1,479 1,503 242
Shasta™* 3,005 3211 2,108 1,586 1,295 631
Black Butte 30 28 32 34 21 1
Stony Gorge 11 27 13 20 9 4
East Park 16 29 18 18 2 0
Bullards Bar 540 706 615 542 344 258
Clear Lake*** 226 76 42 54 0 0
Camp Far West 41 38 ¥ 4 4 3
Berryessa 1,281 1,382 1,135 986 1,038 759
Indian Valley 158 249 111 52 - -
Folsom ** 651 653 430 218 416 147

TOTAL 7,623 8,300 6,324 4,993 4,632 2,045

* Included in “Local Surface Water.”
**  Supply shared with other areas.
*#% _Above natural outlet.

SUMMARY EVALUATION

Surface water makes up 72 percent of net water use in this region. With water stored in the major
reservoirs at the beginning of the year and available runoff from the major rivers, most 1987 and
1988 demands were met. In some cases, additional ground water was used. In 1977, surface
water deliveries were down as much as 50 percent. Ground water was heavily pumped to make

up the deficiency.
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Indian Valley Reservoir on the North Fork of Cache Creek, constructed since the 1976-77
drought, has proven to be a very important source of water for Yolo County.

The smaller communities that rely on supplies from local reservoirs have had to use voluntary
conservation or rationing as a primary means of coping in 1988.

If 1989 is dry:

Total reservoir storage at the end of September 1988 was 65 percent of average. This should be
sufficient carryover storage to meet most needs in 1989, unless we experience a critically dry year
like 1977. Because storage in Indian Valley Reservoir will start the 1989 water year with only 30
percent of average, shortages will be experienced if conditions are dry.

Most farmers in the Yolo County Flood Control and Water Conservation District will pump more
ground water to help offset possible shortages in their surface supplies.

The city of Lakeport and other areas in Lake County may experience a shortage of ground water
due to lack of natural recharge. Also, again in 1989, as in 1988, the smaller agencies such as Lime
Saddle Community Services District in Butte County and Paskenta Community Services District
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Purvevors Contacted in this Region

Lime Saddle Community Service District
Magalia County Water District
Glenn-Colusa Irrigation District

Orland Unit Water Users Association
City of Lakeport

Lake County Special District

Lower Lake County Water Works
Upper Lake County Water District
Stonehouse Mutual Water Company
Centerville Community Service District
Shasta County Service Area #6

Shasta Dam Public Utility District
Sutter Mutual Water Company

South Sutter Water District

Paskenta Community Service District
Paradise Irrigation District

Yolo County Flood Control and Water Conservation District
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Assessment of 1989 Water Supply Adequacy
San Joaquin Valley Floor

Population Normal Year Water Sources

1977 - 1,856,000 (In percent)

1988 - 2,517,000 Surface Water:

Increase — 36 % Local 48
Imporied 31

Net Water Use Reclaimed Water 1

1975 - 14,023,000 acre-feet Ground Water:

1985 - 14,416,000 acre-fect Safe Yield 11

Increase — 393,000 acre-feet (3%) Overdraft "l

100%

SELECTED RESERVOIRS SUPPLYING THE AREA™**
Storage on September 30 - ir 1,000s of acre-feet

Historical

Reservoir Average 1986 1987 1988 1976 1977
New Hogan 143 136 59 16 70 11
Donnells 32 49 8 10 5 11
Beardsley 74 77 28 23 2 4
New Melones 1,683 1,948 1,443 989 4% 3#
Tullock 42 63 60 36 8 11
Don Pedro 1,228 1,672 934 930 687 307
McClure 603 696 314 148 244 95
Millerton 212 159 168 146 224 197
Oroville™* 2,428 2,661 1,978 1,529 1,828 915
Pine Flat 455 561 126 63 208 68
Isabella 217 327 151 75 70 36
Terminus 17 12 3 6 17 10
Success 15 21 5 7 7 5
San Luis**"* 1,166 1,481 688 492 678 274

TOTAL 8,315 9,862 5,969 4,470 4,740 2,226

= Original Melones.

*¥  Supply shared with other areas. See Chapter 3.

#¥%  The CVP's northern system also supplies this region.
**&% Total of CVP and SWP storage.

SUMMARY EVALUATION

For the reservoirs listed above, water in storage on September 30, 1988, was only 54 percent of
average. This is about 2 million acre-feet more than at the end of 1977, due in part to storage of
989,000 acre-feet in New Melones Reservoir, which was completed since 1977. The short storage
supply carried over from 1987, coupled with 35 percent of normal runoff and a greater demand
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for irrigation water to make up for lack of rainfall, has caused many growers to increase their use
of ground water. Use of ground water jumped nearly 100 percent in 1988. About 2.5 to 3 million
acre-feet of additional ground water was pumped to make up the deficiency of surface water.

Permanent crops are being adequately irrigated, but in some cases, more than the usual areas are
being left fallow. Also, some annual crops have been changed to lower water-using types.

If 1989 is dry:

The Stockton East Water District is planning to take Stanislaus River water through the Far-
mington tunnel project in 1989 to help make up deficiencies that will occur in their primary
source, New Hogan Reservoir on the Calaveras River. In addition to this supply, the district will
pump more ground water to meet a demand reduced by conservation and strict rationing.

With another year as dry as 1988, the Oakdale Irrigation District will receive an additional 50,000
acre-feet from the U.S. Bureau of Reclamation’s New Melones Reservoir, but the district will still
be required to ration water. Supplies to the district would be about 70 percent of normal.

Water purveyorb relvlng on local reservoir slorage on the Mokelumne, Calaveras, Stanislaus,
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as 1988. Most of these purveyors have facilities to use ground water; however, some will have to
increase the number of wells.

Purvevors Contacted in this Region

City of Brentwood City of Corcoran

Alta Irrigation District Madera Irrigation District

Laguna Irrigation District Chowchilla Water District

Westlands Water District Merced Irrigation District

Fresno Irrigation District Stockton East Water District

James Irrigation District North San Joaquin Water Conservation District
Consolidated Irrigation District South San Joaquin Irrigation District
Orange Cove Irrigation District City of Ceres

Arden Water Company Modesto Irrigation District
Arvin-Edison Water Storage District Oakdale Irrigation District

Belridge Water Storage District Oak Flat Water District

Berrenda Mesa Water District Orestimba Water District

Buena Vista Water Storage District Patterson Water District

Kern Delta Water District City of Turlock

Lost Hills Water District Turlock Irrigation District

North Kern Water Storage District Lower Tule River Irrigation District
Semitropic Water Storage District Lindsay-Strathmore Irrigation District
Shafter-Wasco Irrigation District Terra Bella Irrigation District
Southern San Joaquin Irrigation District Delano-Earlimart Irrigation District
Wheeler Ridge Maricopa Water Storage District ~ Porterville Irrigation District

Dudley Ridge Water District. Tulare Lake Basin Water Storage District

Kings County Water District (including Lakeside
Irrigation Water District)
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Assessment of 1989 Water Supply Adequacy
Sierra Nevada Foothills

Population Normal Year Water Sources

1977 - 264,000 ' (In percent)

1988 - 442,000 Surface Water:

Increase - 67 % Local 87
Imported 3

Net Water Use Ground Water:

1975 - 378,000 acre-feet Safe Yield 9

1985 - 485,000 acre-feet Overdraft _1

Increase — 107,000 acre-feet (28%) 100%

SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 - in 1,000s of acre-feet

Historical

Reservoir Average 1986 1987 1988 1976 1977
Frenchman 34 40 31 23 15 8
Little Grass Valley 55 61 60 59 48 31
Sly Creek 15 41 36 .2 24 14
Jackson Meadows 47 50 22 22 3 5
Bowman 41 56 29 31 41 16
Spaulding 61 61 56 53 47 62
Scotts Flat 29 35 24 22 17 2
Rollins 45 64 50 39 23 6
Jenkinson (Sly Park) 25 26 14 14 11 5
Lower Bear 24 24 17 11 17 T
Salt Springs 77 96 28 33 28 4
Strawberry 12 12 10 12 12 13

TOTAL 465 566 371 344 286 173

SUMMARY EVALUATION

As indicated above, there has been tremendous population growth in this region since the last
drought. Available supplies are being stressed to their limits. Surface water is the primary
source in this region. Ground water meets only 10 percent of the demand. In times of low sur-
face runoff, little flexibility is possible to augment the deficiency. Some districts, such as the El
Dorado Irrigation District and the small community of Grizzly Flat, have experienced severe
water shortages. Mandatory rationing, trucking in water, or laying emergency pipeline are meth-
ods used to cope with the shortages.
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If 1989 is dry:

This area has limited ability to cope with another dry year, even though 12 reservoirs were storing
170,000 acre-feet more at the end of 1988 than was available at the end of 1977. In El Dorado
County, the El Dorado Irrigation District will use a new tunnel to transport 5,000 acre-feet of Pa-
cific Gas and Electric Co.’s water from the American River and store it in Sly Park Reservoir.
This will help offset the effects of future droughts. The district will enforce mandatory rationing.

The Tuolumne County Water System will require its full entitlement of 9,000 acre-feet from New
Melones Reservoir to meet the demand reduced by mandatory rationing.

The Mariposa Public Utility District is negotiating with a private water system within its bound-
ary. Connections to the private system are already in, and surplus supplies from the system will
help meet the district’s needs. Widespread rationing in this region will be required.

Purvevors Con d_in this Region

Jackson Valley Irrigation District

City of Angels Camp

El Dorado Irrigation District

Mariposa Public Utility District

Nevada Irrigation District

Placer County Water Agency

Bidwell Water Company

Plumas County Service Area #8 (Plumas Eureka Estates)

Plumas County Community Development Commission (formerly Quincy Water Company)
Tuolumne County Water System
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Assessment of 1989 Water Supply Adequacy
Northeastern California

Population Normal Year

1977 - 65,000 (In percent)

1988 — 82,000 Surface Water:

Increase - 26 % Local 83
Imported 0

Net Water Use Ground Water:

1975 - 1,420,000 acre-feet Safe Yield 17

1985 — 1,448,000 acre-feet Overdraft _36

Increase - 28,000 acre-feet (2%) 100%

SELECTED RESERVOIRS SUPPLYING THE AREA
Storage on September 30 — in 1,000s of acre-feet

Historical
Reservoir Average 1986 1987 1988 1976 1977
Clear Lake (Modoc County) 224 334 250 185 228 147
Dwinnell (Shastina) 14 12 - 2 9 1
TOTAL 238 346 254 187 237 148

SUMMARY EVALUATION

This area depends entirely on local supplies. Much of the area’s surface water supply is under
watermaster service. Users adapt to the supply available, which was about 40 percent of normal
in 1988. Some areas will run out of water.

If 1989 is dry:

If the 1989 water year is much below normal, many farms under watermaster service in the valleys
of Modoc, Lassen, and Siskiyou counties will be able to divert only about one-half of the water
they need. The McCloud Community Service District, which serves 1,160 people, will attempt to
improve its system, including detection and repair of leaks and purchase of the existing water line

from springs.

Purvevor Contacted in this Region

McCloud Community Service District
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Assessment of 1989 Water Supply Adequacy

Tahoe — Truckee

Population
1977 - 36,000
1988 - 49,000
Increase — 36 %

Net Water Use
1975 - 183,000 acre-feet

1985 - 163,000 acre-feet

Normal Year Water Sources

(In percent)

Surface Water:

Local 93

Imported 0
Reclaimed Water 3
Ground Water:

Safe Yield 4

Decrease — 20,000 acre-feet (11%) Overdraft _0
100%
SELECTED RESERVOIRS SUPPLYING THE AREA
Qtnmmmn e Qantambor 30 _ 7 T 00 of grre-foof
EUA “bh. was u.,i“....hssUuu ot U HE AZUVVL \.»u. s b of
Historical
Reservoir Average 1986 1987 1988 1976 1977
Stampede* 126 182 88 61 58 31
Boca 21 34 33 12 30 5
Prosser Creek 15 19 13 4 0 0
Lake Tahoe** 416 588 KL 12 308 0
Bridgeport 15 17 2 0 ¢ 0
TOTAL 593 840 447 89 400 36

* Water supply is allocated to uses in Nevada.

**  Above natural outlet.

SUMMARY EVALUATION

Lake Tahoe ceased flowing into the Truckee River in October 1988, Bridgeport Reservoir was

empty, and other reservoirs in the region were well below normal supply on September 30, 1988.
Voluntary conservation is practiced, but the area’s chronic local supply problems are worsened by
dry years. Heavy weekend and vacation populations swell demands. Agencies could require
mandatory rationing and possible pumping from lakes.

Markleeville, the seat of Alpine County, experienced a severe water shortage. The stream that
normally supplies the community went dry, and water had to be piped four miles from another
creek to the treatment plant. Before the change was made, water was rationed.

If 1989 is dry:

If the water level in Lake Tahoe remains below the natural rim, the water supply for the Reno
area will be greatly diminished. Water can be drawn from other sources, such as Donner Lake,
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and if the drought continues into 1989, other supplies will be investigated. During the 1929-34
drought, water was pumped from Lake Tahoe to the Truckee River.

Markleeville Water Company’s old system needs more dependable supplies and upgrading, in-
cluding additional storage tank capacity. They will investigate three supply alternatives: 1) drill-
ing a well in the volcanics; 2) laying four miles of pipeline to obtain 30 gallons per minute of well
water from Turtle Creek Park; and 3) pumping from Markleeville Creek through a 3- to 4-mile

pipeline. Rationing will be in effect.

Purveyors Contacted in this Region

Markleeville Water Company
Donner Lake Utility Company
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Assessment of 1989 Water Supply Adequacy
South Lahontan

Population Normal Year W, I

1977 - 280,000 (In percent)

1988 - 442,000 Surface Water:

Increase - 58 % Local 10
Imported 10

Net Water Reclamation 2

1975 - 332,000 acre-feet Ground Water:

1985 - 428,000 acre-feet Safe Yield 42

Increase — 96,000 acre-feet (29%) Overdraft _36

100%

SUMMARY EVALUATION

This area relies primarily on ground water, a condition that has led to considerable overdrafting
in some areas. No drought-related problems have been reported. Antelope Valley-East Kern
Water Agency, Littlerock Creek Irrigation District, and Palmdale Water District receive imported
supplies from the State Water Project.

If 1989 is dry:

Delivery of less than requested amounts could occur if 1989 is another critically dry year. Addi-
tional ground water could be pumped to make up any shortage in surface deliveries. The commu-
nity of June Lake would use more water from June Lake to offset shortages in its secondary Snow
Creek supply.

Purvevor Con in this Region

Mammoth County Water District
June Lake Public Utility District
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Assessment of 1989 Water Supply Adequacy
Colorado Desert

Population Normal Year Water Sources

1977 - 281,000 (In percent)

1988 - 419,000 Surface Water:

Increase — 49 % Local —
Imported 97

Net Water Use Ground Water:

1975 - 4,029,000 acre-feet Safe Yield 2

1985 - 4,024,000 acre-feet Overdraft .

Decrease — 5,000 acre-feet (0%) 100%

SUMMARY EVALUATION

Because rainfall here averages less than five inches per year, this region relies almost entirely on
imported water, primarily from the Colorado River. With the lower Colorado River reservoirs
now at above-average storage levels, full allocations to area users were made in 1988. (See South
Coast region for Colorado River reservoir storages.) The region received full deliveries in 1977.

If 1989 is dry:

Deliveries from the Colorado River and SWP should be adequate. The State Water Project has
contracts with four agencies that lie partly or entirely within the area — the Coachella Valley
Water District, the Desert Water Agency, the San Gorgonio Pass Water Agency, and the Mojave
Water Agency. Mojave is requesting no deliveries at present. The other agencies would take
water from the MWD water bank if the SWP is forced by the drought to reduce municipal and
industrial water deliveries.

Purvevors Contacted in this Region

No agencies were interviewed.
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Water Quality Problems

Apart from creating water shortages, droughts also degrade water quality. Not only is there less
water, but the water that is available is less suitable for its intended uses. Most drought-related
water quality problems result from lack of dilution. Salt is concentrated in agricultural drainage
by evaporation and uptake by vegetation. When drainage is returned to a low-flowing stream
channel, the resultant salinity in the channel is higher than during normal years. Specific water
quality impacts were evident in 1988 and can be expected to become a greater problem, if the
drought continues in 1989.

Water Supplies of the Sacramento-San Joaquin Delta

One of California’s drought-related water quality problems occurs in the Sacramento-San Joa-
quin Delta, a source of supplemental water for about 16 million Californians and 1)4 million acres
of agricultural lands. Reservoir releases, natural runoff, and irrigation return flows normally repel
saline water that enters the Delta from San Francisco Bay. When streamflows are low, salt water
penetrates farther than normal. making the water used in the Delta and exported from it saltier
than usual. Temporary barriers constructed in Delta channels can help to control salinity intru-
sion.

Drinking Water

One of the more significant water quality problems related to the Delta and drought conditions is
the formation of trihalomethane (THM) in drinking water supplies. THMs are potential cancer-
causing chemicals formed when water containing certain precursors is chlorinated during the
process of disinfecting drinking water. To protect the health of consumers, the U.S. Environ-
mental Protection Agency has set the allowable limit of THMs in drinking water at 100 parts per
billion.

Water supplies can contain two types of chemicals that promote the formation of THMs. One
type is derived from organic substances produced by decaying vegetation; the other is bromides,
which are salts of seawater origin. During a drought, reduced fresh-water dilution can increase
the concentration of organic substances in the water. Also, because of the intrusion of salt water
into the Delta, bromide concentrations increase. The result is a water supply that has a greater
capacity to form THMSs and is, therefore, more difficult to treat to meet the established drinking
water limit. Some municipal users of Delta water supplies are encountering treatment problems
due to elevated bromide levels.

Agriculture

When irrigation water is saline, more water must be applied to adequately leach salt from the
soils. When agricultural users do not get enough rain or cannot get enough water for leaching,
salt accumulates in the soil. In some cases, salt accumulation can be tolerated during several
years of severe drought. However, at some point, the salt must be leached, either by precipitation
or applied water, or the soil becomes infertile.

- 36 —



Industrial Uses

Many industries use water in the manufacturing process or in the product. Some of the industrial
processes requiring water of specific quality are disrupted when water of acceptable quality can-
not be supplied. One example is the paper container manufacturing industry. When the process
water used to make paper cartons is too salty, cans stored in them will corrode.

Water Quality Monitoring

Local water service agencies may need to increase monitoring to identify problems and assess
their extent. Where problems are suspected or known to exist, the local agency should assume
responsibility for communicating with appropriate regulatory agencies. Users of domestic wells
should monitor quality closely, if past sampling indicates a potential problem.

DWR will provide technical advice and assistance, where possible, to help local agencies in identi-
fying and developing solutions to their water quality problems.

Fish and Wildlife

The current drought is already severely affecting California’s fish and wildlife resources. Low
streamflows and reservoir levels, high water temperatures, and poor water quality are resulting in
serious fishery losses. Recent fish counts are showing reductions of young striped bass, shad,
salmon, and several other species. The number and size of fish being reared at hatcheries is de-
creasing. Fish production at the Feather River hatchery at Oroville is a notable exception. The
places and times that fish can be planted are becoming fewer, and fishing access and opportuni-
ties for angling are becoming more limited.

Dry forage conditions, fire losses, and short water supplies are constricting habitat and causing
wildlife to occupy more confined areas, thus increasing the likelihood of disease and making them

more vulnerable to predation and poaching.

Lack of water, changes in agricultural acreage and drainage, reduction of food and habitat, and
salt water intrusion have caused serious problems for waterfowl. These conditions had increased
crop depredation on private agricultural fields, reduced nesting success, and concentrated water-
fowl into more confined wetland areas, thereby increasing the potential for major outbreaks of
deadly botulism and cholera. The November rains eased some of these stresses.

Some specific examples of drought-caused fishery problems this year are:

e Low reservoir levels in the CVP and high ambient air temperatures are resulting in
significantly elevated water temperatures in the Sacramento-San Joaquin River sys-
tems. Only close cooperation between federal and State water and fish and wild-
life agencies have to date prevented catastrophic losses of the State’s valuable Cen-
tral Valley chinook salmon runs. Temperatures have been maintained virtually all
summer by utilizing the cold water behind Shasta Dam at the expense of bypassing
hydroelectric facilities.

e Fish losses are occurring on the Truckee River and Little Truckee River Systems,
due to rapid fluctuations of river flow and the dewatering of some river sections,
resulting in the stranding of fish.
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e Some coastal streams are drying up due to lack of precipitation, increased diversions,
and ground water pumping.

e The dewatering of Bridgeport Reservoir on the East Walker River has resulted in
the major loss of one of the “top 10” trophy trout fisheries in the western United

States.

To aid State and federal fish and wildlife agencies in their efforts to mitigate the effects of the
drought on fish and wildlife, Congress has passed the Federal Disaster Assistance Act of 1988.
Under this act, the U. S. Bureau of Reclamation is authorized to make water available to protect
fish and wildlife resources and to mitigate losses that occur as a result of the drought. The act
also authorized the Bureau to construct a temperature control curtain at Shasta Dam. The pur-
pose of the curtain is to give the Bureau some control of the temperature of water released
through the Shasta powerplant as part of the overall effort to protect anadromous fisheries.

The Modesto Irrigation District and the Turlock Irrigation District are cooperatively funding an
experimental hatchery in Modesto’s old Main Canal near LaGrange Dam. About 1 million
salmon fry will be raised in the old canal channel during early 1989 and released downstream later
in the year. This program is an effort to mitigate drought effects on the San Joaguin River sys-
tem. Fish water requirements from Don Pedro Reservoir will continue to be met, even if a third
dry year should occur. Those release schedules are being modified on 2 month-to-month basis by
request of the Department of Fish and Game to provide more flows during certain months of the

year.

If 1989 is dry, there will be increased demands for water diversions and requests for relaxation of
minimum flow requirements. If implemented, these will result in even further adverse impacts on
fish and wildlife. To reduce these impacts, fish and wildlife agencies will be increasing mitigation
and management efforts in several areas. The Department of Fish and Game will:

e Work with the Environmental Protection Agency and the State Water Resources
Control Board and Regional Water Quality Control Boards to take emergency ac-
tions to prevent loss of fish in the upper Sacramento River. This will involve the
control and treatment of acid mine waste derived from the Iron Mountain
Mine in Shasta County.

e Work with USBR to cool summer temperature in the upper Sacramento River.
This will focus on the winter-run chinook salmon and will involve cold-water re-
leases from the bottom of Shasta Dam.

e Work with USBR to accelerate installation of a temperature control device at
Shasta Dam.

e Transfer hatchery production from Nimbus Hatchery on the American River
(where temperatures would be too high in the fall) to the Feather River Hatchery
below Oroville Dam where cooler water is available. Water can be drawn from
Lake Oroville at different levels to control the temperature of releases.

e Purchase water on a cost-shared basis to maintain wetlands at the Grasslands
Water District.
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Explore specific opportunities to buy or trade water to meet fall and spring out-
flow needs on anadromous fishery streams.

Work with SWRCB and various water agencies to move the location of diversions
downstream in areas where additional streamflow can be obtained without sacri-

fice to the quality of the water supply.

Work with water agencies to modify project operation so that rapid fluctuations of
streamflow are reduced, eliminating the stranding of fish.

Encourage water agencies to maximize conjunctive uses in a manner that will
maintain surface flows when they are critically needed for fisheries.

In addition:

If water supplies to spring-fed fish hatcheries fall too low, catchable-size and sub-
catchable-size fish will be tranferred to hatcheries with sufficient water and space.
They also may be planted earlier than usual at high-elevation lakes or in large reser-
voirs. The number of late-season hatchery trout reared to catchable size may be

reduced.

Because low flows and higher water temperatures will preclude normal late-season
fish planting in some locations, trout will only be stocked early in the season in
these waters. Late-season trout allotments will be diverted to other, more suitable
sites.

Fishery agencies will continue to work actively with water storage agencies to ob-
tain releases of colder water from large reservoirs.

To benefit anglers, the Department of Fish and Game will notify them of lower reser-
voir levels and difficult access to fishing sites.

Some reservoirs with low water levels may be treated to improve conditions for resi-
dent game fish in the future.

Stream habitat improvements may be undertaken that would not be possible with-
out low streamflows.

Fish and Game will advise SWRCB of the impacts of possible discharges of heav-
ily treated wastewater effluent, increased diversions, and relaxation of fish protec-

tion standards.

Additional emergency water supplies for big game species may be obtained, in-
cluding springs and guzzlers, water trucked to dry locations, and water obtained
from other sources, such as ranches and utility companies.

Additional deep well pumping at waterfowl management areas will be considered
to help ease the impact on wintering waterfowl.

Additional sources of water and improved water conservation practices such as
staged flooding of ponds to stretch supplies, will be considered for management
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and wetland areas. Dead birds will be picked up promptly to cut the spread of
avian botulism and cholera.

e Measures will be taken to protect threatened, endangered, and sensitive species.
Recreation

Droughts adversely affect both recreation and certain natural and cultural resources in many of
California’s parks. Low water conditions in many reservoirs, lakes, rivers, and streams decrease
recreation opportunties and quality and lower park attendance. In 1988, water shortages and a
greater potential for fire existed at about two-thirds of the State’s 300 park units.

The drought has also increased the costs of maintaining some park units. Expensive supplemental
water supplies are required to keep several parks operating. Upgrading of sewage treatment fa-
cilities may be needed if water quality problems develop. Costly navigational hazard work will be
required because of falling reservoir levels at other units. Fire danger and suppression costs also
have increased. Trees and other vegetation in the Coast Range and Sierra Nevada are expected to
be stressed by the lack of water and become more susceptible to insect attacks.

If California experiences a third consecutive dry year, recreation use, quality, revenues and costs,
and natural resources all will also be impacted. Coastal and Delta park units, however, should
not be significantly affected by a continuation of the drought.

If the drought extends into 1989, many of the drought-related actions taken during 1976-77 and
those initiated in 1988 will be used and expanded, as appropriate. Possible actions include:

@ Beginning in May 1989, the Department of Parks and Recreation plans to promote
water conservation as an interpretive theme at all parks located in drought-af-
fected areas.

e Water conservation patrols may be increased to check for leaks and water waste,
and water service to outlying areas where patrolling is difficult could be cut off to
eliminate “water-pirating.”

e Natural resources will be closely monitored to identify drought stress-related im-
pacts.

e Prescribed burns for vegetative management may be curtailed.

e The public will be encouraged to use coastal, Delta, and other recreation units not
affected by the drought.

e The Department of Boating and Waterways will extend existing boat ramps, im-
proving public access to waterways.

e Boating and Waterways will inform the public of low-water navigation hazards,
overcrowded boat traffic on the more accessible lakes and rivers, and whitewater
river conditions.

e Some parks may be closed because of a lack of water or high fire danger.
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Electrical Energy

Nearly 16 percent of California’s electrical generating capacity comes from hydropower. In devel-
oping their power supplies, the State’s electric utilities plan for periodic drought conditions — re-

duced hydroelectric production due to lowered streamflow and reservoir levels. Thus, even in very
dry years, utilities are able to meet electricity demand by securing output from alternative sources.
Present projections by the California Energy Commission for 1989 affirm this outlook.

However, the gas-fired electrical power that is substituted for in-State hydrogeneration and Pacific
Northwest energy purchases is more expensive. For this reason, if the drought continues, some
Californians can expect their 1989 electric bills to increase. Customers may also, under certain
circumstances, be asked to help manage peak demand by rescheduling and reducing demand.
These effects would be magnified if the Pacific Northwest is affected by a 1989 drought.
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3. RESPONDING TO A DRY 1989

If 1989 is dry, most water agencies and many individuals will be faced with the need to take spe-
cial actions in response to water shortages. This chapter gives examples of what is being planned
and presents suggestions that may be useful for those who must find means to cope with critical
water shortages. Plans for dealing with fish and wildlife problems and recreation impacts, as well
as special concerns related to water quality are presented in Chapter 2.

The Federal Central Valley Project and the State Water Project

The question is sometimes asked: “Why do the government officials responsible for managing our
water continue to make normal or near-normal water deliveries during droughts?”

The answer to this very important question is that water officials must weigh the possibility that a
drought will continue against the economic loss the State might incur if water deliveries were cur-
tailed while supplies were still available. Therefore, delivery decisions are based on necessary car-
ryover storage for the following year and a water supply that has a very high probability of being
exceeded. What occurs in drought management is the postponement of economic loss to eventu-
ally minimize it or avoid it altogether.

The Central Valley Project of the U.S. Bureau of Reclamation and the State Water Project both
follow established procedures to determine the amounts of water they may deliver in a given year.
From October to January, CVP delivery plans are based on current reservoir storage, combined
with various runoff scenarios during the remainder of the water year. By mid-January, half the
rainy season is past, and more reliable assessments of the year’s available supply are made. Com-
mitments are made to CVP water customers in February. SWP delivery commitments are initially
made in December and then updated in January and February. The SWP procedure is based
upon achieving a target carryover storage at the end of September.

In early 1988, at the time commitments for delivery in 1988 were made, snowpack in the Sierra
Nevada was near normal and reservoir storage just short of average. Based on these conditions
and conservative forecasts of future runoff, full requested deliveries under long-term contracts
were approved by both the CVP and the SWP in February. Precipitation and runoff occurring
after January was very low, and delivery commitments were met by drawing on reservoir storage

during 1988.
The Central Valley Project

Operational alternatives for the CVP for 1989 have been developed for a range of possible water
supplies. The actual operation will be dictated by the precipitation which occurs during the win-
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ter of 1988-89. CVP reservoir storage at the end of the 1988 water year (September 30, 1988) was
4.6 million acre-feet. (The desirable level of carryover storage is 8.0 million acre-feet.)

Water supply forecasts used in developing operations plans are based on the Sacramento River
Basin Flows, defined in Chapter 1.

Four operational alternatives for 1989, developed in June, have been considered for the CVP.
They are based upon hydrologies ranging from the driest year of record (1977) to normal, shown
in the following table.

SUMMARY OF OPERATIONAL ALTERNATIVES
CENTRAL VALLEY PROJECT
In millions of acre-feet

Sacramento Projected Projected

Hydrology River Basin Water Deliveries Storage
Flows, 1988-1989 1989 Sep. 30, 1989

Driest vear of record 51 50% reductions 1.2
Supply that should be 92 No reductions 24
exceeded 9 years out of 10
Supply that should be 125 No reductions 4.4
exceeded 3 years out of 4
Normal supply year 17.3 No reductions 7.4

These alternatives do not address the low runoff from the San Joaquin River basin above Miller-
ton Reservoir. In a normal year in the Friant area, all the firm (Class I) deliveries should be met,
and about 50 percent of the less dependable (Class II) deliveries would be made. In 1988, the low
runoff (46 percent) resulted in no Class II deliveries and a 22 percent reduction in Class I deliver-
ies. Continuation of the drought into 1989 will again result in large reductions in the Friant area.

The State Water Project

The SWP uses a Delivery Risk Analysis to determine the amount of water deliveries that can be
approved each year. The DRA procedure was developed over a number of years through exten-
sive hydrologic probability analyses and discussions among the water contractors. It is a proce-
dure that defines the relationship between forecasted water supply at a certain level of probability
for the current water year, current carryover storage, target end-of-year carryover storage, and to-
tal approvable SWP deliveries for the calendar year. The DRA objective is to ensure that enough
carryover storage will be maintained to meet next year’s water quality protection requirements in
the Delta and to supply at least an emergency level of deliveries next year, without the need for
extraordinary measures. Very conservative water supply forecasts are used to ensure that two-
year delivery commitments and carryover storage can be met, even in the event of very dry hydrol-
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ogy. Use of the DRA has enabled the SWP to meet full contractual obligations during 1987 and
1988, event though these were the third driest two consecutive years since 1906.

Operation of the SWP in 1989 has been analyzed under varied water supply conditions. That
analysis is summarized in the following table.

SUMMARY OF OPERATIONAL ALTERNATIVES
STATE WATER PROJECT

In millions of acre-feet

Sacramento Projected
Hydrology River Basin Projected Deliveries Carryover
Index Storage
Driest year of record A1 Large agricultural and municipal 1.0

reductions; amount depends on
special drought measure

implementation.
Supply that should be 9.2 40% agricultural reductions 1.5
exceeded 9 years out of 10
Supply that should be 12.5 No reductions 1.7
exceeded 3 years out of 4
Normal year 17.3 No reductions 23

The SWP Contingency Plan for 1989 at this time consists of the following phased evaluations and
decisions.

Flag Date Action

11/30/88 Established the Delivery Risk Analysis for 1989 and made initial delivery com
mitments.

12/15/88 Initiated monthly updates of water supply and delivery commitments based on
the forecasted project water supply that has a 90 percent probability of being
exceeded. (If the forcasted water supply indicated less than a 90 percent chance
of receiving a 1988 water supply during 1989, preliminary design of temporary
barriers will have begun.)

1/15/89  Second monthly water supply and delivery commitment update.

2/15/89  Third monthly update of water supply and deliveries. If drought conditions are
indicated and 10-day forecasts do not indicate any change in weather for Northern
California, consider proposing that special drought measures be implemented.
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3/15/89  Fourth monthly update of water supply and deliveries. Establish official monthly
delivery schedules of SWP water for the remainder of 1989 with any special
drought measures that appear appropriate at that time. (These schedules may be
established at one of the earlier monthly updates, if those forecasts can be fully
satisfied, commensurate with the 1989 DRA.) This and subsequent updates are
based on a hydrology that has a 99% chance of being exceeded.

4/14/89  Fifth monthly update of water supply and deliveries, if full deliveries have not yet
been approved.

5/15/89  Final monthly update of water supply and deliveries, if full deliveries have not yet
been approved.

Possible Delta Drought Facilities

If conditions continue to be dry, temporary facilities could be built in the Delta that could save
water and improve water quality and water circulation conditions, as was done in 1976-77. The
facilities described below will help to make the most use of inflows by altering existing flow pat-
terns and points of diversion, and will make the Delta’s fresh-water barrier more efficient.

Sherman Island Overland Supply

The farmers on Sherman Island get their water from various locations on the perimeter of the is-
land. In general, the water quality standard at Emmaton (a midpoint on the northwestern side of
the island) on the Sacramento River protects quality at all locations. The purpose of this project
is to provide Sherman Island’s western end a water supply from an intake on the eastern end of
the island where water quality will still be adequate and allow conservation of Delta outflow. Fa-
cilities were constructed in late 1988 and are being used for winter leaching. If 1989 continues the
drought, the project will be used for irrigation.

Rock Barriers at Quimby Island

This facility would consist of two barriers: one in the channel between Quimby Island and Hol-
land Tract, and one in the channel between Quimby Island and Mandeville Island. The barriers
would block ocean salts from moving into the Contra Costa Canal intake channel at Rock Slough
and into other South Delta channels. This facility’s purpose is the same as that of the facilities in
the Rock Slough area constructed in 1977, however, placing the barriers at the Quimby Island lo-
cations should prove to be more effective. The amount of water conserved by these barriers
would depend on when they were installed while meeting existing standards or the degree to which
the Delta water quality standards were relaxed.

Rock Barriers in the South Delta

Barriers placed at several locations in the South Delta would be designed to improve water qual-
ity, water levels, and circulation. A determination of which barrier should be constructed and
barrier location depends somewhat on actual conditions that prevail, so each will need to be
evaluated as the year progresses. Two barriers definitely planned for installation in 1989 are the
Middle River barrier and the Old River barrier.
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The Middle River barrier has been placed for the last two years during the irrigation season and
then partially removed during the winter. It has successfully improved water levels in the stretch
of Middle River from the junction of Old River to where the barrier is located, west of Tracy
Boulevard. This barrier will be installed in 1989 unless conditions are extremely wet.

The Old River barrier has been installed for many years in the fall months to alter the flow pat-
tern to increase the flow in the San Joaquin River past Stockton. This has been at the request of
the Department of Fish and Game to help the salmon migrate upstream. This barrier will also be
installed in 1989, unless conditions are wetter than normal.

A facility that was installed in 1977, a rock barrier in Qld River southeast of the Delta-Mendota
Canal intake, could be placed in 1989, if conditions continue to be dry. This barrier improved
conditions in Old River south of Grant Line Canal.

Which of these or other facilities will be built depends upon actual conditions that prevail in 1989,
and so each will be evaluated in the spring and as the year progresses.

Weather Modification

About a dozen different weather modification programs are conducted each year in the mountain
watersheds in California. Results from some of these long-term programs and from several recent
multi-year winter cloud seeding research projects in the western United States indicate that seed-
ing can increase the winter snowpack. Although results cannot be guaranteed, there is justifica-
tion enough to make a special cloud seeding program this coming winter worthwhile.

The best results can be expected during below-normal to normal winter conditions when a reason-
able number of seeding opportunities are available and the threat of flooding is reduced. This
will help the drought recovery process. If a third critically dry year develops, the effects of cloud
seeding will not be as great because seeding opportunities would probably be few, but they would
still add useful amounts of valuable water within the treated watersheds. A recent study by North
American Weather Consultants on the Feather River indicated a maximum potential of a 10-per-
cent increase in the 1977 level of runoff from seeding, assuming use of all opportunities that oc-
curred that year.

The best results from additional cloud seeding would be expected in the unseeded wetter regions
around the northern rim of the Central Valley. The most productive region appears to be an arc
from the northern Sierra Nevada extending into the Trinity River watershed above Trinity Dam.
DWR is evaluating a special drought relief weather modification program for use this coming sea-
son to aerially seed the western slope of the Feather River watershed with silver iodide, beginning
in December. The program would extend into May, unless terminated earlier by wet conditions.
Operating under radar control, the seeder air fleet would be based in the Sacramento Valley. Es-
timated water yield for the five-month period has been calculated to be about 35,000 acre-feet of
additional runoff per seeder airplane. Suspension criteria will be developed to guard against
causing flood conditions in the target areas to be seeded.

Assuming a reasonable number of opportunities, a fleet of two seeder aircraft should be able to
generate 70,000 acre-feet of additional runoff during the season at a cost under $10 per acre-foot.
The increase would be distributed over the targeted watershed. Hydroelectric power benefits
alone should be worth at least $12 per acre-foot of runoff.
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Water Transfers

Water transfers and exchanges are playing an increasingly important role in western water man-
agement and, during a drought, there is particular interest in these measures. Over the last few
years, State and federal governments have passed a number of laws aimed at facilitating water
transfers. Government action to promote transfers has focused on establishing a legal and insti-
tutional framework flexible enough to allow all plausible incentives to be pursued. Transfers are
not exempt from such essential considerations as economic and environmental impact assessment.
Each transfer proposal must be evaluated individually. Because of the various physical, eco-
nomic, environmental, and institutional factors that are involved, a single set of criteria applicable
to all cases is essentially impossible to develop.

Water Transfers in 1977

Among the many efforts to offset the severe water shortages of the 1976-1977 drought, water ex-
changes and transfers stand out as some of the most creative. Despite some constraints imposed
by water rights law and institutional requirements, many exchanges and transfers took place.
State Water Project contractors with alternative sources agreed to forego part of their project
water for use in areas of greater need. A number of local districts exchanged smaller amounts of
water, as did individuals. What is most important, cities, counties, and State and federal agencies
worked together on agreements and temporary exchange facilities so that transfers took place
quickly.

The first major water exchange of 1976-1977 occurred in mid-1976 between The Metropolitan
Water District of Southern California and the Dudley Ridge Water District, an agricultural con-
tractor in the San Joaquin Valley. MWD increased its Colorado River diversions by 10,500 acre-
feet and released an equal amount of its State Project water to Dudley Ridge.

As the drought continued, the Department of Water Resources began negotiations in January
1977 with MWD for more water exchanges. By mid-March 1977, MWD signed an agreement
whereby it would relinquish up to 400,000 acre-feet of its State Project water and use lower quality
Colorado River water instead. (Surplus flows were available at that time because of favorable
storage conditions in the lower Colorado River reservoirs.) This exchange water was then redis-
tributed to water-short agricultural and urban users.

One outstanding example of how agencies and water districts worked together is the Marin Agree-
ment. Through a cooperative effort by the city and county of San Francisco, the city of Hayward,
the East Bay Municipal Utility District, and the Marin Municipal Water District, a temporary
pipeline was installed on the deck of the Richmond-San Rafael Bridge to convey 10,800 acre-feet
of MWD’s exchange water. DWR acted as coordinator and intermediary. The Marin Agreement
provided for wheeling water from the Delta by way of the South Bay Aqueduct to the city of San
Francisco’s San Antonio Reservoir. Then, by a series of exchanges, the water travelled through
the facilities of the city of Hayward and East Bay Municipal Utility District to the pipeline on the
bridge and then into Marin’s system. ' ‘
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U.S. Bureau of Reclamation’s 1977 Water Bank

One of the primary functions of the 1977 Federal Emergency Drought Act was to establish a
water bank to assist water users in purchasing water from willing sellers. Responsibility for ad-
ministration of the water bank was placed with the Bureau of Reclamation.

Early in 1977, after evaluating needs of its CVP water contractors, USBR determined that water
bank supplies, as they became available, were first to be allocated for survival of permanent
crops; second, to maintain crops needed to support foundation dairy and cattle herds and other
breeding stock; and third, in maturing other crops. After securing firm commitments from San
Joaquin Valley entities to purchase from the water bank, USBR looked for prospective sellers.

The first source of water was the State Water Project, which made about 8,000 acre-feet available
through the exchange agreement with The Metropolitan Water District of Southern California.

Additional water was needed for the water bank, but USBR was constrained by legal restrictions,
including the requirement that any water transferred must be legally identified as Central Valley
Project water. Once water was so identified, the permit process allowed its transfer to other areas

within USBR’s permitted place of use.

During the negotiations for purchase of CVP water, several important factors surfaced. They in-
cluded:

The need to identify CVP water available for transfer;
The ability of buyers to pay willing sellers;

How to deal with credit for return flow; and

el L

The capability of wheeling and the availability of conveyance facilities.

By the end of the drought, the water bank’s brief but successful history saw more than 46,000
acre-feet of water purchased. After deducting 4,000 acre-feet of return flow and wheeling losses,
over 42,000 acre-feet of water was delivered to qualified Emergency Drought Act recipients. The
program succeeded in satisfying all requests for water used for survival of permanent crops and
maintaining crops to support dairy and cattle herds; some water was left over for use in maturing

other crops.

Water Transfers and Wheeling Agreements in 1988

In 1988, a number of water transfers and exchanges were implemented or considered by water
supply agencies throughout California. The following tabulation summarizes a number of these,
most of which were directly related to alleviating current drought-induced shortages. While some
of the transfers are small from a statewide perspective, they have significance to the local water

USErs.
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1988 Transfers and Exchanges

1 Yuba County Water Agency/State Water Project (SWP) — Surface Water Transfer

The SWP purchased 122,000 acre-feet from Bullards Bar Reservoir in a “trial transfer” approved
by the State Water Resources Control Board. This transfer resulted in reduced releases from
Oroville Reservoir and an improvement in SWP storage to be carried over for next year. The ac-
tual carryover benefit to the SWP may be adjusted later, if it is determined that the transfer has
an adverse impact on the CVP.

2 El Dorado Irrigation District/PG&E — Surface Water Transfer

EID received a Temporary Urgency Permit to obtain 5,000 acre-feet of additional supply from
PG&E’s El Dorado Ditch. The new supply will be diverted from the ditch near Pacific House,
conveyed through the recently completed Hazel Creek Tunnel, and stored in Sly Park Reservoir.
In approving the permit, SWRCB required EID to enter into agreements with PG&E and the Bu-
reau of Reclamation to compensate them for any loss caused by the diversion.

3 Lime Saddle Community Services District/Del Oro Water District — Ground Water Transfer
Del Oro WD agreed to pump as much as 200 additional acre-feet from its abandoned gold mine

for use by Lime Saddle CSD. The water was wheeled through an interconnection with Paradise
Irrigation District.

4 City of Willits/Boy Scouts USA — Surface Water Transfer
Boy Scouts USA agreed to provide water from its lake to the city of Willits. Pipe from the Office

of Emergency Service’s stock was laid to convey the water and water was transferred in the fall of
1988.

5 South San Joaquin Irrigation District/Private Wells — Ground Water Transfer

South San Joaquin ID is purchasing about 28,000 acre-feet of ground water produced by 70 wells
located near existing SSJID canals.

6 Kern County Water Agency/Several Water Districts — Surface Water Transfer

Several water districts bought 71,000 acre-feet of SWP water from other water districts through
Kern County WA’s 1988 agricultural pool. An additional 11,970 acre-feet was transferred between
several districts with Kern County WA’s approval. All exchanges were made by way of existing
facilities.

7 Mid Valley Water Authority/Tulare Lake Basin Water Storage District — Surface Water Ex-
change

Mid Valley WA contracted for 30,000 acre-feet of CVP water: (1) 10,000 acre-feet was wheeled to

Cawelo Water District via the California Aqueduct and the Cross Valley'Canal; (2) 20,000 acre-

feet was wheeled to the Tulare Lake Basin WSD via the California Aqueduct. This was ex-

changed for 20,000 acre-feet of Kings River water, of which 10,000 acre-feet was delivered to Lake-

side TWD and 10,000 acre-feet to Kings County Water District via their existing facilities.
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8 Delano Earlimart Water District/Arvin-Edison Water Storage District — Surface Water Transfer

Delano Earlimart WD purchased 8,000 acre-feet from Arvin-Edison, by way of Kern County
WA'’s Cross Valley Canal.

9 Orange Cove Irrigation District/Kern-Tulare Water District — Surface Water Transfer

Orange Cove ID purchased 400 acre-feet of Kern-Tulare WD’s USBR entitlements. The water
was conveyed in existing systems.

10 Tulare Lake Basin Water Storage District/Empire West Side Irrigation District — Surface
Water Exchange

Tulare obtained 450 acre-feet of Empire’s Kings River water during June, July, and August in ex-
change for releasing a like amount of Tulare’s SWP entitlement water to Empire during October

through December 1988.

The Federal Disaster Assistance Act of 1988 (Aid to Water Transfers)

Among its many provisions, this act authorizes the Secretary of the Interior to again assist water
exchanges and transfers. It authorized the Secretary, by contract, to assist willing buyers to pur-
chase available water supplies from willing sellers, and to redistribute the exchanged water. The
temporary exchanges are authorized under federal reclamation laws to mitigate losses and damage
resulting from drought conditions in 1987, 1988, and 1989. The exchanges must be consistent with
existing contracts or agreements and State law and must terminate by December 31, 1989. Ex-
changes can be made to protect fish and wildlife resources and to mitigate losses resulting from

the drought.

To facilitate the water exchange program, regional directors of the Bureau of Reclamation will
compile and maintain a list of buyers and sellers. Interested buyers and sellers are encouraged to
submit specified information to the appropriate regional director, each of whom is to review pro-
posals submitted by sellers and buyers to match potential exchanges. Where available supplies
equal or exceed requests from buyers, and no other apparent conflicts exist, buyers and sellers will
be brought together to negotiate an exchange agreement, consistent with State law.

If requests from buyers exceed water available from willing sellers, priorities will be established.
Where State law establishes priorities, such priorities will be followed in allocating the water.
Where State law is silent in setting priorities, the regional director will consult with State and local

water resource agencies to establish allocation priorities.

The Secretary may also make water or conveyance capacity available temporarily to mitigate
losses and damage from the drought, provided that these contracts do not adversely impact exist-
ing contracts, State law, or interstate compacts governing the use of such water.
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California Administrative and Legislative Provisions

During the 1980s, a number of new laws have been passed, aimed at facilitating water transfers
and temporary urgency permits and changes. As a result, the California Water Code has clarified
some concerns associated with transfers and has identified State policy and agency roles in carry-
ing out water transfers and emergency water right actions.

The following summary highlights present administrative provisions related to water transfers
during droughts.

e SWRCB may issue a conditional temporary permit to divert and use water (or
change an existing permit or license) for as long as six months, if it finds that
there is an urgent though temporary need; that such diversion and use can be
made without injury to vested rights and without unreasonable effects on fish,
wildlife, or other beneficial instream uses; and that it is in the public interest.

¢ (Cessation or reduction in use of appropriated water due to conservation efforts 1s
a reasonable beneficial nge and no forfeiture of righr.e chall neenr ae a resnlt

® Under specified conditions, State and local agencies are prohibited from denying a
transfer of water through unused capacity in a water conveyance facility.

® Any local or regional public agency authorized by law to serve water to the cus-
tomers of the agency may sell, lease, exchange, or otherwise transfer water that is
surplus to the needs of the agency’s users for use outside the agency.

In addition, AB 982, which became effective January 1989, establishes new, expedited procedures
for temporary water transfers. The bill allows the SWRCB to exempt temporary transfers from
the California Environmental Quality Act, but it still requires a finding by the State Water Re-
sources Control Board about unreasonable effects on the environment, other legal users of water,
and third parties.

System Interconnections

A vast system of aqueducts and water distribution facilities exists in California. Increasingly, in-
terconnections are being built to facilitate water transfers and exchanges. While there are, no
doubt, others, many of these could again play an important role if the drought continues. They
include the connection of the Putah South Canal to the SWP’s North Bay Aqueduct; the SWP’s
South Bay Aqueduct to the Hetch Hetchy system at San Antonio Reservoir; East Bay MUD’s
Mokelumne River Aqueduct to the Contra Costa Canal; and the Kern County Water Agency’s:
Cross Valley Canal between the California Aqueduct and the CVP’s Friant-Kern Canal. Also,
the potential still exists to connect supplies in the southern and eastern San Francisco Bay areas
with Marin County by again laying pipe on the Richmond-San Rafael Bridge.
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Role of the Department of Water Resources in Water Transfers

DWR has been an active party to water transfers for a number of years. During the 1976-77
drought, water transfers involving SWP reservoirs, pumping plants, aqueducts, and canals helped
satiéfy the urgent needs of urban and agricultural water users. Moreover, coordination of water
transfer activities and facilities during that drought demonstrated that interconnections exist in
California to provide capability to move water from areas of abundance to most areas of need in
times of crisis.

In 1980, a State law was adopted that directed water officials to “. . . facilitate the voluntary trans-
fer of water and water rights where it is consistent with the public welfare of the place of export
and place of import.” The Costa-Isenberg Act of 1986 directs DWR to facilitate the voluntary
exchange or transfer of water and implement existing State laws that pertain to water transfers.
Also, pursuant to 1986 legislation, the Department is prepared to make unused capacity in the
SWP available for water transfers under specific conditions.

DWR facilitates water transfers by (1) functioning as a water wholesaler through its management
of the SWP, (2) conveying water from sources of supply to areas of need through the SWP and
interconnection with other water delivery systems, and (3) serving as a water transfer facilitator.

In March 1986, DWR established an in-house Water Transfers Committee to help:

® Evaluate and implement transfers
e Review proposed water transfer legislation
e Identify currently active transfer proposals

e Clarify DWR’s role in water transfers

Since the committee was formed, DWR has published A Catalog of Water Transfer Proposals,
which evaluates proposals under consideration by various parties at that time, and a document
titled Questions to be Asked in the Case-by-Case Review of Water Transfer Proposals. In Novem-
ber, the Department distributed copies of the draft A Guide to Water Transfers in California for
review.

Water Conservation and Public Information

Promotion of conservation actions to cope with emergency water shortages is usually well received
with widespread response by the general public. The public’s willingness to cooperate under these
circumstances was clearly demonstrated during the 1976-77 drought and in 1988. The public per-
ception that there is a need for extraordinary measures, some of which entail personal financial
costs and/or inconveniences, and an understanding of the effectiveness of the prescribed actions is
essential to gaining wide public support and ready participation. It’s extremely important, there-
fore, to carefully plan the public information program and emergency conservation actions. The
following discussion summarizes key points made both by members of the media and water man-

agers.

=kl =



A local public information program should be aimed at the following five basic groups: local deci-
sion-makers; governmental bodies; industries, schools, businesses, and other groups which are
asked to comply with specific use restrictions; news media; and the general public. The first ob-
jective should be providing information accurately and promptly.

When appealing to these groups for water use reductions, the utility must act credibly and consis-
tently. It is important that utilities demonstrate to the public that they are doing everything possi-
ble to minimize the shortage. Accurate information concerning supply status (reservoir and
ground water levels), conservation efforts, remaining supply, and other pertinent information
should be provided to all personnel involved with public information, especially to those briefing

the media.

In dealing with the media, if the utility does not have a well-coordinated internal information
sharing program, it is advisable to have one person speak for the utility (preferably the manager
or someone in management). Responses to media inquiries must be immediate to maintain com-
munication links and prevent media representatives from having to seek alternative information
sources that may be less well informed. Good communication fosters opportunities for a water
agency to tell its story and ensures that knowledgeable people will be called on to speak on the
issues. Establishing, and aggressively using, a well-schooled speakers’ bureau is an excellent com-
munication technique.

Before developing drought-related public information strategies, there are several important is-
sues to keep in mind about program focus and content. First, it should be emphasized that the
situation is unpredictable and may change from month to month. Even if precipitation increases,
the effect on the water supply is not immediate.

The public should be made aware of the impact of the drought on water system costs as early as
possible. Reduced demand will obviously reduce revenue. Most water utilities have fixed costs on
the order of 75 to 80 percent of their total budget and this needs to be communicated to the pub-
lic. There may be additional costs incurred for purchasing water; conservation programs; pur-
chasing emergency pumps, pipes, and other equipment; increased water quality testing; and other
drought-related activities. These costs ultimately will be borne by the system users.

Finally, the utility should avoid being placed in an adversarial position. The focus should be on
the emergency at hand, without blame implied towards any customer class.

The Department is prepared to assist any agency or individual with their water conservation ef-
forts. In late October 1988, the Department cosponsored a series of public information work-
shops in various parts of the State to assist local agencies in developing public information pro-
grams.

Many actions that will conserve water are well tested and documented. These include installing
shower flow restrictors and toilet reservoir inserts, restricting landscape irrigation, using grey-
water, detecting system leaks, and evaluating irrigation systems. The Department has published
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the following water conservation guidebooks to assist local agencies in tailoring their actions to
best fit their specific situations:

Urban Drought Guidebook How To Do An In School Education Program

Agricultural Drought Guidebook How To Do A Residential Retrofit Program

Landscape Water Conservation Guidebook ~ How to Produce A Lawn Watering Guide

Water Audit and Leak Detection Guidebook Designing A Public Information Program for Water
Conservation

Water Rationing Guidelines for Urban Areas

Consumer response to rationing programs is more predictable than to other conservation meas-
ures, and these are generally the most effective programs to achieve significant demand reduction.
In nearly every instance where mandatory rationing was implemented in 1977, consumers re-
sponded by reducing water use further than was requested. In fact, one of the inherent problems
with a rationing system is in accurately designing the program to achieve the desired reduction in
demand without greatly exceeding this amount. Although midcourse corrections can be made to
lessen the impact of a program proving to be too severe, changing programs once they are in
place tends to send a message to the customers that the utility lacks resolve or understanding.

Key elements of a successful rationing program are that the resource is shared as equitably as
possible, and that customers are kept informed about the status of the shortage. However, alloca
tion disagreements are to be expected, and procedures to handle valid exceptions and variances

need to be part of every rationing program.

A good public information program facilitates administration and enforcement of a rationing
plan. Pertinent information regarding water use and supply must be published and disseminated
at least weekly to continually reaffirm customer commitment.

Rationing programs are generally patterned after one of the following basic allocations schemes:

® percentage reduction
e seasonal allotment
fixed allotment

® specific use bans

A percentage reduction assigns each customer class a consumption reduction goal as a percentage
of the consumption level used in a similar billing period during a normal season. The seasonal
allotment is similar to the percentage reduction except that the consumption reduction goal is var-
ied, depending on the time of year. Required percent reductions can be constant, stepped, or
variable.

Fixed percentage reductions were widely implemented during the 1977 California drought. The
fixed percentage system was easy to coordinate because water allocations were quickly determined
from the previous year’s water bills. However, the percentage reduction method was widely per-
ceived as inequitable because it had the effect of penalizing former water conservers, while re-
warding those who had previously used large water quantities. Identical houses could therefore
receive different water allotments. Also, this program did not distinguish between indoor and out-

door water use.
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Fixed allotment rationing establishes a customer’s water consumption goal on a unit basis (such as
per capita or per connection), calculated from an estimate of essential uses. A per connection
allotment is easier to implement, but may introduce unfair allocations where a wide range of uses
are covered by a single customer classification or where many people reside at a single residence.
Also, per household rationing does not adequately distinguish between families with large outdoor
water use requirements and those with none. Despite these shortcomings, surveys show custom-
ers generally prefer a fixed allocation within which they can determine their own water use priori-
ties.

The type of rationing method selected depends on three factors:

e The amount of water available for sanitary and/or process purposes, convenience
uses, and outside irrigation.

® The seasonal variation in water consumption (usually a function of irrigation demand).
® The degree of homogeneity among consumer types.

Where water is in extremely short supply and only small amounts can be made available for irri-
gation, the fixed allotment approach usually works best. Where some water is available for land-
scape irrigation, a plan that permits the customer more water in the dry season, either on a per-
centage reduction or a seasonal allotment basis, is preferable. In general, restrictions prohibiting
specific consumer actions (such as a total ban on sprinkler usage or car washing) are less popular
than those restricting use to an allocated amount.

The California Public Utilities Commission is preparing generic conservation rationing plans ap-
plicable to any water service agency. The plan selected would depend on the amount of water use

reduction being sought.

For more information on conservation methods, refer to the Department’s Urban Drought
Guidebook.

DWR Public Information Assistance to Water Districts in a Dry 1989

® DWR cosponsored five workshops in late fall, 1988, to assist water districts
in planning public information programs targeted to a third dry year.

e DWR will coordinate a statewide Water Awareness Week, May 1-7, 1989, to
help enhance local water district public information programs. Cosponsors include
the Water Education Foundation and the Association of California Water Agen-
cies.
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Suggested Steps for Local Agencies in Developing
A Public Information Program on Drought
Set specific goals and objectives.
What does your agency want the public to know or do?
Write a Fact Sheet on impact of drought on service area for distribution to the media and the public.

Include specific information on how the drought could affect your community. What is the level of
area water supplies? What are the potential problems? What is your outlook?

Select your audience and determine their information needs so that you can take action.
Who do you want to reach? What specific information does your audience need?

Develop a message and slogan to attract and maintain media and public attention. Make personal
contacts with the media.

Make sure your organization is conserving water and publicize your actions.

Plan continuous activities to reach your audience, especially during Water Awareness Week,
May1-7.

Involve local residents in your conservation efforts. Plan activities that are visual and interesting.
Show, don’t just discuss, what your community is doing to conserve water.

Schedule appearances by local officials or water experts on community radio and television talk shows.

Consider having the media interview water patrol personnel about water-wasting practices and unusual
situations they have encountered.

Review newspapers and suggest ideas for stories that will fit their formats.

Many newspaper sections lend themselves to articles on conservation — such as the garden and home
improvement sections.

Combine resources with other water agencies.

Coordinating with other water agencies can help you plan an effective public information and educa-
tion program. Consider sharing ideas, materials, responsibilities, and personnel.

Use volunteers. They can be a valuable asset. Journalism or communication studies students can be
offered paid internships or course credit. Public relations experts can be asked to volunteer their
services. Consider also using retired citizen groups, youth groups, local and volunteer fire depart
ments, employees, and family members.
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Trucking Water

Although it is inconvenient, hauling water by truck when local supplies have run out may be the
simplest expedient for individual residences and small communities and for stock watering.
Water quality must be considered, especially where public health is involved. For instance, tank
trucks or containers that have been used for pesticides or other toxic materials clearly should not
be considered for hauling water.

There are a number of possible water haulers. In most cases, local commercial water haulers
probably would be the lowest cost alternative. If water purveyors expect to run out of water and
have water hauled, it may be advisable for them to pre-arrange with local haulers. This is impor-
tant because there are other high priority seasonal needs, such as fire fighting, that may preempt
hauling equipment. Other haulers that possibly could be used in an emergency if equipment is
available include the National Guard, which has 250 “water buffaloes” for emergency use. Local
or State highway or recreation agencies may have tank trucks available. Tankers and railroad
cars that are used to transport beer, milk, syrup, and other potable liquids also are possible re-
sources. County health departments should be consulted before using containers not normally
used for water.

When all State and local resources are exhausted, the U.S. Corps of Engineers is authorized under
Public Law 84-99 to provide emergency supplies of drinking water by transporting water to com-
munities or constructing wells where there is a substantial threat to public health and welfare. All
such work will be done on a cost-reimbursable basis. The Corps also has authority under Public
Law 95-51 to transport water to farmers, ranchers, and political subdivisions in drought-dis-
tressed areas. Assistance can be requested through the nearest region of the State Office of
Emergency Services.

The Federal Disaster Assistance Act of 1988 allows emergency loans to be made to water users
for the acquistion and transportation of water. Applications can be submitted to the Regional
Director of the U.S. Bureau of Reclamation in Sacramento.

If water which does not meet drinking water standards is available, water purification equipment
may be obtained from commercial or civil defense sources in lieu of hauling. Bottled or canned
water may be used for drinking, but this is too expensive for other uses.

As a planning guide for estimating needs, in 1977 several communities with severe water rationing
were able to get by with 35-50 gallons per person per day for all domestic purposes, excluding
landscape irrigation.

Contingency Plans of Selected Urban Water Suppliers

Four of the State’s largest metropolitan water service agencies were contacted by the Department
of Water Resources for detailed information on plans for dealing with water shortages, in case
1989 is dry. These are San Francisco’s Water Department; the East Bay Municipal Utility Dis-
trict, which serves most of Alameda and Contra Costa counties and part of Santa Clara County;
the Los Angeles Department of Water and Power; and The Metropolitan Water District of South-
ern California, which provides water to 27 member agencies. The Department also interviewed
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the Marin Municipal Water District, which was the focus of extraordinary coordinated action by
several agencies to provide the district much-needed water in 1977.

San Francisco Water Department

The San Francisco Water Department serves 2.2 million people in the South Bay area. It delivers
retail water to the 750,000 people in the county of San Francisco and wholesales water to 33 South
Bay water purveyors, which serve 1.45 million people in the counties of Alameda, San Mateo, and
Santa Clara.

The water supply for the SFWD’s service area comes from reservoirs in the Sierra Nevada, in
Alameda County, and on the San Franciso peninsula. The Hetch Hetchy system in the Sierras has
a storage capacity of 636,000 acre-feet (active storage, 586,000 acre-feet). There is 147,000 acre-
feet of storage in Alameda County and 91,000 acre-feet in peninsula reservoirs (totalling 209,000
acre-feet of active storage). The total system capacity is 894,000 acre-feet, with 795,000 acre-feet
of active storage. San Francisco also has 560,000 acre-feet of storage entitlement in New Don
Pedro Reservoir that is used to satisfy senior water rights of Modesto and Turlock Irrigation Dis-
tricts. Also, the reservoir normally provides some storage to be used by the San Francisco Water
Department, but in September 1988, it contained no water for that purpose.

In an average year, SFWD delivers 330,000 acre-feet (290 million gallons per day) of which 56,000
acre-feet (50 mgd) comes from local watersheds. The maximum capacity of the Hetch Hetchy sys-
tem to deliver water to the Bay area is limited to 340,000 acre-feet (300 mgd). The city of San
Franciso initiated special water conservation practices when the 1986-87 season provided low
runoff in the Tuolumne River watershed. In the spring of 1987, the San Francisco Public Utility
Commission reduced hydropower generation in the Hetch Hetchy system and instituted a volun-
tary 10-percent conservation program.

In 1988, Tuolumne River runoff was about 50 percent of normal, or about 950,000 acre-feet; how-
ever, only 17,000 acre-feet was available for use by the Hetch Hetchy system due to downstream
rights. There is an overall 25-percent mandatory systemwide rationing in effect. Inside water use
has been reduced by 10 percent and outside use by 60 percent. Rationing is enforced through the
rate structure, with use over allocated amounts being charged at up to ten times the usual rate.

Hetch Hetchy system storage in mid-September 1988 was about 42 percent of normal for that
time of year. Water availability to meet SFWD’s water needs depends on the 1988-89 runoff in
the watershed and water available in storage. Based on 220,000 acre-feet of carryover storage,
possible scenarios of water availability with differing percents of normal 1988-89 runoff are:

e 100 percent of normal; SFWD will meet 1987 levels of use (300,000 acre-feet) and re-
fill most storage.

e 75 percent of normal; SFWD will meet 1987 levels of use while maintaining reserve
storage equal to 75 percent of 1987 levels of use (220,000 acre-feet).

® 65-70 percent of normal; SEFWD will meet current levels of rationed water use
(220,000 acre-feet), while maintaining target storage reserve (220,000 acre-feet). Alter-
natively, it will meet the 1987 level of water use by reducing reserve storage to 50 per-
cent of 1987 usage and counting on 1989-90 at near normal runoff.
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e At 50 percent or less of normal, probably all Tuolumne River inflow would need to
be released to meet downstream users’ water entitlements (Modesto and Turlock
Irrigation Districts). The service area would be forced to rely on reserve storage
and/or purchase other supplies, relying on 1989-90 to be a normal year. An alterna-
tive scenario would be to restrict water use to current 1987-88 rationing level (75
percent of 1987 use or 225,000 acre-feet), purchase 80,000 acre-feet (25 percent of
1987 use), and deplete reservoir storage to a level equal to 50 percent of 1987 usage.

Next spring’s predicted runoff will determine action to be taken to meet the service areas’ needs.
SFWD has investigated payment to Modesto and Turlock Irrigation Districts for some of their
Tuolumne River entitlement water. SFWD is also exploring the purchase of contracted or uncom-
mitted State or federal water.

East Bay Municipal Utility District

East Bay MUD serves parts of Alameda and Contra Costa counties. Service area populations are
about 755,000 in Alameda County and 356,000 in Contra Costa County. The district also serves
surplus water to the city of Brentwood, which is outside the district’s service area in eastern Con-
tra Costa County. Service to Brentwood was cut off in 1988 because of the drought. (Brentwood
used lower quality ground water, adding two new wells.)

Normal water supply is surface water taken from the Mokelumne River at Pardee and Camanche
reservoirs. Camanche Reservoir is operated for flood control and to meet downstream water
rights. The district has rights to deliver up to 365,000 acre-feet per year to its East Bay service
area through the Mokelumne Aqueduct.

In 1987, demand was 244,500 acre-feet. After the 1976-77 drought, safe yield of the system was
reduced to 203 million gallons per day, or 227,000 acre-feet per year.

The EBMUD board of directors issued a water emergency declaration on March 22, 1988. The
district began its Water Conservation Rate Structure Program and Mandatory Water Use Restric-
tions on June 1, 1988, and achieved a 26-percent reduction in use. The mandatory program was
driven by a rate schedule intended to reduce use while maintaining level revenues. EBMUD in-
tensified its year-round conservation program, which included public education, water audits, ad-
ditional water-waste patrols, and leak detection. The district tightly managed its reservoir levels
since 1987 by keeping Pardee Reservoir as full as possible and releasing only the minimum re-
quired flows to Camanche Reservoir. During 1988, EBMUD also installed a wastewater reclama-
tion facility at the Orinda Treatment Plant and expanded its water reclamation program.

The district believes that, if 1989 is a moderately dry year, it can meet a shortage by increased
conservation measures and rationing. If 1989 is a critically dry year, storage at the end of Sep-
tember 1989 would range from 34 percent to 10 percent of capacity, with a significant portion of
the supply unavailable because the water level would have dropped below the lowest reservoir out-
lets. The district’s most critical alternative for increasing the 1989 supply is to blend Delta water
with Mokelumne River water; this process is already under way, with the objective of pumping
Delta water by March 1, 1989, if the drought continues.

Water quality in Camanche Reservoir deteriorated in 1988 because of the gfeatly reduced storage
pool. The high water temperature destroyed the reservoir’s cold-water fishery and virtually elimi-
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nated salmon spawning downstream of the dam. Continuation of the drought through 1989 would
spread the problem to the Pardee Reservoir fishery and eliminate another year of salmon spawn-

mng.

Alternatives to either reduce demand or increase the 1989 supply:
e Increase mandatory rationing.
e Implement more restrictive conservation measures.

e Buy agricultural water from farmers on the lower Mokelumne River. This water would
be retained in the district’s reservoirs for later use.

e Pump water from the Sacramento-San Joaquin Delta (Indian Slough), blend it with
Mokelumne River water, and treat it for use in the service area.

e Pump water from the Sacramento-San Joaquin Delta (Indian Slough) through the
Mokelumne Aqueduct back to Camanche Reservoir and release this water down-
stream to maintain a flow of 90 cubic feet per second. Irrigation needs above 90 cfs
would come from Camanche storage. Pardee Reservoir storage would be used within
the district’s service area. This alternative was turned down by the State Water Re-

sources Control Board on August 18, 1988.

EBMUD says its course of action for 1989 depends on how much rain is received this winter. If it
appears that 1989 will be dry, the current water demand reduction measures will be continued and
more stringent rationing measures may become necessary.

Los Angeles Department of Water and Power

The Los Angeles Department of Water and Power provides municipal and industrial water for the
city of Los Angeles. About 3.4 million people are served through 658,000 connections. Agricul-

tural demands are insignificant.

The primary supply is surface water delivered through the Los Angeles Aqueduct from the Owens
Valley and the Mono Basin, normally amounting to 470,000 acre-feet per year. Secondary sources
are local ground water and purchases from The Metropolitan Water District of Southern Califor-
nia. Ground water normally provides about 103,000 acre-feet per year, and MWD provides 50,000
to 117,000 acre-feet per year.

In fiscal year 1987-88, the supply available in the Los Angeles Aqueduct was 416,000 acre-feet.
For calendar year 1988, this supply was 70 to 80 percent of normal, despite the fact that runoff
from the eastern Sierra Nevada was only about 50 percent of normal. Shortages were offset by
ground water from the Owens Valley pumped at a relatively high rate, and water was taken from
the Los Angeles Aqueduct’s reservoir storage. LADWP also increased its purchases from MWD
to 150,000 acre-feet, bringing the total 1988 supply for Los Angeles to 688,000 acre-feet.

Because of diminished water supplies, the city of Los Angeles implemented Phase I of its Emer-
gency Water Conservation Ordinance in April 1988, restricting water uses by residents. Phase I
prohibits restaurants from serving drinking water, unless requested; hosing of sidewalks and
driveways; and operation of decorative fountains. Residents also are required to repair all water
leaks on their property and were asked to voluntarily reduce their water use by 10 percent.
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60In addition, in a timely action not drought-related, the city adopted a water conservation ordi-
nance intended to reduce sewage flows and corresponding water use by 10 percent over the next
five years. This ordinance was aimed primarily at retrofitting water conservation devices on all
commercial, industrial and residential properties. LADWP also provides all residential custom-
ers, free of charge upon request, with low-flow shower heads, toilet tank displacement bags, and
leak-detection dye tablets. Failure to install retrofit devices by July 1989 will result in surcharges
of 10 to 100 percent for all users except single-family dwellings, duplexes, and condominium units.
The ordinance further sets xeriscape landscaping requirements for all new construction and re-
quires owners of large turf areas to reduce their water use by 10 percent. Turf owners failing to
meet the 10-percent reduction face a surcharge of 10 to 100 percent.

LADWEP is also promoting conservation through an extensive television advertising campaign,
making public speakers available, and distributing brochures and other educational materials free
of charge.

If 1989 is also dry, the supply for the Los Angeles Aqueduct will probably be less than 70 percent
of normal because Los Angeles Aqueduct reservoir storage will be depleted. Moreover, high rates
of ground water pumping over a prolonged period in Owens Valley could have adverse environ-
mental impacts. Consequently, the city of Los Angeles may impiement aaditional pnases o1 1ts
Emergency Water Conservation Ordinance. Phases II through V require mandatory reductions of
10, 15, 20, and 25 percent, respectively. The total water conservation budget for 1988 is $5 million.

The Metropolitan Water District of Southern California

The Metropolitan Water District provides about 50 percent of the water needs for about 14.5 mil-
lion people through about 340 service connections to 27 member agencies. MWD imports water
from the Colorado River and the State Water Project. The objective is to maximize deliveries of
Colorado River water and to provide the remainder from the SWP. System demands for 1988 are
about 2.0 million acre-feet, including 185,000 acre-feet for agriculture. MWD also provides about
50,000 acre-feet per year for sea-water intrusion barriers.

Combined deliveries from the Colorado River and the State Water Project are expected to be ade-
quate for 1988. However, some member agencies, such as the Los Angeles Department of Water
and Power, have experienced supply deficiencies in 1988, increasing their demands for supplemen-
tal water from MWD.

Beginning in 1987, MWD took steps to reduce demands on the SWP in the event of a protracted
drought. These steps included suspension of water deliveries to the water banking acounts of the
Desert Water Agency and the Coachella Water District, as well as various conservation efforts. It
is anticipated, however, that these steps will be almost offset by increased supplemental demands
resulting from reduced local supplies and growth in MWD’s service area.

Total MWD delivery demands in 1989 are projected to be about 2.1 million acre feet. If locally
developed supplies are low, including Los Angeles Aqueduct supplies, total MWD demands could
be 2.2 million acre-feet in 1989.

In the event of a shortage in 1989, possible actions would include: increased conservation through
public education and possible pricing incentives; reducing ground water replenishment deliveries;
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providing incentives for member agencies to pump additional ground water; reducing or eliminat-
ing interruptible deliveries for municipal, industrial and agricultural uses; and continued coordi-
nation with the Department of Water Resources to maximize capture of any excess water in the

Delta.

Additional actions that might be taken this year to prepare for a possible third dry year include:
development of financial incentive programs for conservation by member agencies; providing ad-
ditional incentives to member agencies to produce more local water; predelivery of water to mem-
ber agency storage accounts for use in early 1989; and development of a procedure to reduce or
eliminate interruptible deliveries.

MWD’s drought water conservation budget for 1988 is $1.25 million, primarily for public informa-
tion programs and distribution of water conservation kits. More than $12 million will be spent
this year within MWD'’s service area on programs designed to reduce water consumption. Costs
for implementing the actions described above have not been estimated. MWD supports and en-
courages DWR to pursue water purchases, such as that from the Yuba County Water Agency.

Marin Municipal Water District

The Marin Municipal Water District provides municipal and industrial water to some 167,000
people or about 75 percent of the Marin County population. Water is served in 10 cities through
55,400 connections that are in use and another 2,000 that currently are not. The district does not

provide agricultural water.

MMWD’s supply is derived entirely from surface water sources. Its seven reservoirs have a total
storage capacity of about 80,000 acre-feet. Average annual runoff is 74,200 acre-feet. In 1977,
runoff totaled only 7,000 acre-feet. The district also can obtain 4,300 acre-feet per year from the
Sonoma County Water Agency. This supply is delivered by contract during the winter when
aqueduct capacity is available. In practice, the district has been obtaining about half the contract
amount each year, but this year it had taken 3,900 acre-feet by early August.

MMWD’s facilities have an annual operational yield of 35,000 acre-feet. The district can supply
that amount in 95 percent of all years. Water supply during the remaining 5 percent of all years
requires a 15-percent reduction in use in the first year of a two-year drought and up to 33 percent
in the second.

During 1987-88, the district supplied about 33,000 acre-feet, plus 60 acre-feet of reclaimed was-
tewater that was used for parks, golf courses, and other turf areas. Expansion of reclaimed was-
tewater facilities is currently under way to serve a market demand of 1,000 acre-feet per year.

In calendar year 1987, consumption of 32,800 acre—feet exceeded the system’s drought period yield
of 30,000 acre-feet and approached the operational yield of 35,000 acre-feet. Because voluntary
restrictions had not achieved the required goal of 15-percent reduction in use, MMWD adopted a
mandatory water conservation and dry-year water use reduction program that went into effect on
August 8. The program requires every customer to limit use to 1987 levels and to cease wasting
water. The goal is a 15-percent reduction below the 1987 level of use. Use through new connec-
tions is to be limited to 85 percent of the average use per connection. Irrigation runoff is to be
minimized, certain nonessential uses are prohibited, and breaks or leaks in the customer’s
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plumb62ing systems are to be corrected within 48 hours. Since adoption of the ordinance, the dis-
trict has 62realized an overall 16 percent reduction in use over 1987.

As of September 1, storage in the district’s reservoirs totaled about 39,500 acre-feet, which is 77
percent of normal for that date. Minor taste, odor, and turbidity problems are being experienced
due to lower reservoir levels.

MMWD has developed response plans, including staged responses and trigger points, in the event
next year is dry. More restrictive limitations than are now in effect are being considered. The
district also hopes that water will continue to be available from the Sonoma County Water
Agency on the same schedule and in the same amount as it was this year. The district is upgrad-
ing its reclaimed water facility. As part of its contingency planning for 1989, the district is evalu-
ating the extent of demand reduction needed under various intensities of a continuing drought.

Agriculture —— Allocation of Limited Surface Supply
and Increased Use of Ground Water

Several agricultural water suppliers who indicated in the survey reported in Chapter 2 that they
would likely experience water shortage problems if 1989 were dry were interviewed to obtain more
information on specific measures being planned; in particular, how they plan to allocate limited
surface water supplies and how they intend to increase use of ground water. Most of the agencies
interviewed are in the San Joaquin Valley, where the impact of reduced streamflow was most
widely felt by agriculture and where a dry 1989 would most likely create the greatest hardships on
this industry.

Allocating Limited Agricultural Surface Supplies

Most districts have formulas and regulations for allocating surface water on the basis of acreage
served. In some, special considerations for permanent crops may apply.

Water allocations, choice of program for delivery of district water, and possible supplemental
water supplies are critical, especially in districts largely planted to permanent crops. Districts
that do not overlie usable ground water and that cannot arrange for water transfers from other
districts face the most serious allocation problems.

Plans for Special Allocations to Permanent Crops

Some type of emergency supplemental water purchase or exchange, if somehow possible in an ex-
tended drought, may be the only realistic way to save permanent crops in such areas if 1989 is
dry. In 1977, the U.S. Bureau of Reclamation made a special allocation of water to permanent
crops in the Kings River service area.

In some districts, arrangements will be made to allocate water preferentially for permanent crops
to ensure survival. Berrenda Mesa Water District, as the result of 1977 experience, has a formula
for such allocation. Westlands Water District expects surface water shortages will lead to a dis-

trict emergency declaration, allowing purchase or exchange among users, especially to save peren-
nials. The Lindsay-Strathmore Irrigation District on the eastern edge of the San Joaquin Valley,
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where depth to bedrock is shallow, has very limited ground water. The district operates six wells,
but water quality is poor for citrus trees, which are planted throughout its service area. Its 1989
plan seeks to contract with neighboring districts for water under an exchange program whereby
the LSID would provide excess water in wet years for spreading in districts able to recharge
ground water.

Most districts appear to expect growers of permanent crops to make their own arrangements for
obtaining of additional water from other growers. The district staffs do not participate in the ar-
rangements, except to help transport the water when district facilities are needed.

Examples of District Water Deliveries Plans

District plans for distributing limited water supplies vary. Those with unlined canals usually seek
to restrict wetting of canals and to reduce delivery times to cut seepage.

Delivery plans include:

e Delivering on a normal schedule and in usual amounts until supply runs out.

e Restricting the duration of the irrigation season.

Fresno Irrigation District would deliver early (March to May) and then canals will be
dry.

Madera Irrigation District would limit delivery to peak period (June to August 15).
Similarly, Chowchilla Irrigation District will shorten delivery period to reduce losses.

North Kern Water Service District would hold water in reservoir for delivery in peak
season, with wells carrying crops in early and late season.

e Delivering at extended intervals.

South San Joaquin Irrigation District in 1988 reduced number of deliveries from a
normal of eleven to seven, with the irrigation interval increased from 20 to 24 days.

Oakdale Irrigation District in 1988 cut delivery from 10 days with 3 inches to 12
days with 2 inches.

e Holding water in a reservoir for use in 1990 or for transfer.

Laguna Irrigation District, if faced with an allocation too small for efficient delivery,
would hold supply in reservoir or transfer to another district for 1990 entitlement.

With the exception of plans such as Laguna Irrigation District, none of the districts
interviewed expect to plan allocations and deliveries so as to have appreciable carryover

for 1990.

Each of these approaches to water delivery may influence differently the cropping decisions farm-
ers will make. Growing season, length of time required for crop maturity, sensitivity to soil mois-
ture stress, as well as crop marketing potentials must be considered when a farmer is faced with
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making decision regarding what crop to raise and how much land can be planted, considering the
water delivery plans of his district. The choice of crop is further constrained because of climate
conditions, soil type, drainage and salinity, weeds and diseases, availability of special machinery,
marketing contracts, and grower experience.

Increasing Ground Water Use by Agriculture

If 1989 is dry, districts overlying usable ground water expect that much of their surface supply de-
ficiency will be replaced by increased pumping. Some districts expect ground water pumping to
increase as much as tenfold. However, this will entail significant efforts and costs, and, in some
cases, major problems will be encountered.

Ground Water Levels

In the early 1970s, most areas of the San Joaquin Valley were undergoing overdraft. This was
greatly accelerated by the increased pumping done in response to the 1976-77 drought. In fact,
total overdraft from 1970 to the end of 1977 amounted to nearly 8 million acre-feet in the valley
south of San Joaquin County. However, by 1988, after the wet years that followed 1977, ground
water in storage had increased over 6 million acre-feet to just L5 mullion acre-ieet less than it had
been in 1970 (Figure 5). Thus, due to the good fortune of a series of wet years, San Joaquin Val-
ley ground water reservoirs generally are in good condition.

However, water levels in some areas, principally in Stanislaus and Merced counties, remain about
the same as in 1977.

Increased agricultural pumping may dry up some urban wells, some domestic wells in rural areas,
and even some irrigation wells. In 1988, the city of Turlock’s wells were affected by reduced re-
charge and increased pumping by Turlock Irrigation District. Prompt response by Turlock ID to
reduce irrigation pumping near the city and the deepening of city wells relieved the problem.
With increased use of ground water, significant water table lowering will likely be faced in other
districts, adversely impacting both urban and rural wells in terms of both water yield and quality.
In some areas there are concerns that increased pumping in 1989 will lead to poorer water quality
as the water table drops and new wells are drilled into more saline aquifers.

The Availability of Increased Pumping Capacity

A few water districts operate district-owned wells, which allows them to continue much of their
deliveries, even during times of major surface supply shortages. For example, in 1988, the Turlock
Irrigation District supplemented its 75-percent deficiency in surface water by increased pumping
from district wells into its canals. Turlock ID is fortunate in that it had previously developed,
largely for drainage, a network of wells that allow the district to readily draw on ground water. In
addition, this and other districts, including the South San Joaquin Irrigation District, have con-
tracted with some farmers to purchase farm well water for delivery in the districts’ canal system.
Other farmers with serviceable wells are pumping ground water for use on their own fields and
releasing their allocation of district water for delivery to others.

Fortunately, in some districts, many farmers have operating wells that can be used as needed to
offset even extreme surface water shortages. In normal water years, these wells have been used
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during peak periods and/or in late season as surface water was depleted. However, at the other
extreme, in some other districts that overlie ground water, few wells, for various reasons, have
been developed. Some farm wells of limited capacity may have been developed for frost protec-
tion and occasional use to meet peak demands, but such wells will likely be inadequate to supply

full irrigation needs.

Many wells were drilled in 1977 to deal with the emergency created by the drought. Some not
used since may have casing problems and cannot be rehabilitated. Most old wells will require
some rehabilitation services, replacement of meters, and possibly reconnection to power lines.

Possible Shortages and Backlogs in Well Services

Because of the great dependence being placed on increased ground water pumping in 1989, con-
tingency plans of all districts overlying ground water or having indirect access to ground water,
discussions have been held with the California Groundwater Association to explore the potential
of shortages in well supplies and backlogs in well servicing and drilling,

Most drillers now have backlogs of one or more months, with backlogs for larger wells approach-
ing six months. Some drillers are presently operating with two shifts, a few with three shifts.
Where possible, some drillers are operating seven days per week. '

Drillers point out that new drilling rigs are costly, require substantial manufacturing time, and
will likely not be ordered. The industry cannot afford costly capital outlays for extra or standby
equipment not likely to find much use except in drought years. Lack of qualified and experienced
well-drillers also now limits drilling. The California well-drilling industry cautions against engag-
ing out-of-state drillers who are said to have inadequate equipment and lack expertise with con-
ditions encountered in this state.

Supplies needed for new wells and for well rehabilitation are presently tight. The availability of
Monterey sand, required for good wells under most conditions, is limited. The only other source
of quality sand is Colorado. Domestic manufacturers of well casing and pumps are now limited
and quick expansion is unlikely. Electric motors, especially large sizes, are in short supply, and
this could lead to important backlogs. Shifts to internal combustion engines will be limited by
short supplies of gear heads. The supply of electric power, even in the face of greatly reduced hy-
droelectric generation, is expected to be adequate. However, problems may arise (as they did in
1977) in procuring transformers and in extending power lines to locations distant from existing
service.

The California Groundwater Association is optimistic about the State’s drillers’ ability to meet
1989 needs. However, it would not take much of an increase in orders for well rehabilitation or
new wells to produce backlogs of many months. The understandable desire of farmers and other
well owners to await information on 1989 surface water supplies before placing orders could ag-
gravate the backlog problems and restrict ground water pumping increases.

To reduce delays in well rehabilitation or drilling new wells, the Groundwater Association has
prepared two checklists (see Appendix D).
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4. FINANCIAL AND TECHNICAL ASSISTANCE

Both the federal and State governments provide drought assistance. Financial assistance is
largely provided by federal agencies. The role of State agencies is primarily to provide technical
assistance, guidance, coordination and mutual aid, and only limited direct financial aid. A review
of 1977 drought aid to California provides an insight into the degree of federal aid that could be

made available in a dry 1989.

California’s economy suffered an estimated $2.4 billion loss from the 1976-77 drought. More than
40 federal programs administered by 16 agencies offered drought relief in the form of loans,
grants, indemnity payments, and other types of aid to State and local government, households,
farms, and private businesses. In California, more than 2,700 requests for assistance totaling
more than $260 million were approved. The financial assistance generally fell into two categories:
(1) short-term monies to prevent damage before it occurred by augmenting water supplies and to
make loans to farmers for production losses and (2) working capital to farmers and other busi-
nesses until conditions returned to normal.

By the end of 1977, more than 50 proposals for drought-related legislation had been introduced in
the California Legislature, and about one-third of these became law. Two measures were enacted
that provided loans to public agencies for water supply facilities. The Davis-Grunsky drought
emergency loan program made about $4.5 million available. Although not specifically designed as
drought legislation, the Safe Drinking Water Bond ‘Act, passed by the electorate in June 1976,
provided 11 loans in 1977 totaling about $4.8 million to upgrade existing water systems, thus help-
ing alleviate drought conditions.

Assistance programs have been amended since 1977, and new federal and State drought assis-
tance legislation was passed and enacted into law in 1988. Additional assistance may be needed if

the drought continues in 1989.

FEDERAL DROUGHT ASSISTANCE PROGRAMS

The Federal Disaster Assistance Act of 1988 was signed into law on August 11, 1988. This act
provides a broad range of drought assistance and benefits for people and businesses impacted by
the drought throughout the country. The act authorizes emergency livestock feed assistance,
emergency crop loss assistance, and migrant or seasonal farm worker assistance. It also includes
a broad array of assistance and benefits to ranchers, dairy farmers, rural businesses, Indians, and
migrant and seasonal farm workers. Several of these provide assistance for water facilities and
new conservation measures. Included are a maximum of 50 percent reimbursement of the costs of
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providing livestock water, including installing pipelines, tanks and troughs; constructing or deep-
ening wells; and developing springs or seeps. Hay producers who participate in authorized fed-
eral conservation reserve programs may obtain benefits for carrying out certain additional ap-
proved conservation practices, including restoring wetlands and establishing wildlife food plots
and trees. The livestock and agricultural assistance are provided through the U.S. Department of
Agriculture and are described by program below.

The act also provides two types of water-related assistance — assistance for drought-impacted
rural areas throughout the United States and emergency assistance in California and other states
with federal reclamation projects.

Assistance for rural areas includes research, demonstration projects, grants, loans, loan guaran-
tees and other technical assistance to improve water management and alleviate drought problems.
Necessary funds can be appropriated annually for this assistance. Assistance for rural areas as
well as livestock and crop assistance is administered by the U.S. Department of Agriculture, as
described below. -

U.S. Department of the Interior

In reclamation states, the act authorizes certain actions by the U.S. Uepariment 01 the Interior. it
authorizes studies to identify opportunities to obtain federal project water, management and con-
struction to mitigate drought losses and assistance so that willing buyers can temporarily pur-
chase available water from willing sellers. Water or canal capacity may temporarily be made
available. Emergency loans may be made to water users for acquisition, management, conserva-
tion, and transportation of project water. Finally, project water may be made available to protect
fish and wildlife and to mitigate for drought-related fish and wildlife losses. A maximum of $25
million is authorized for emergency loans and management and also for construction activities by
the Bureau of Reclamation to mitigate losses in reclamation states. Each USBR region has been
allocated $4 million of this total, with $5 million for the Denver, Colorado, office. Additional
funds can be appropriated for other Bureau activities specified in the act in reclamation states.
Reclamation assistance in California is provided by the Bureau, and applications are to be sub-
mitted to the regional office in Sacramento.

The act authorizes the Secretary of the Interior to make available to the Oakdale and South San
Joaquin irrigation districts unallocated storage and water for those districts in New Melones Res-
ervoir carried over from the previous year. It also authorizes up to $5.5 million to install a curtain
to control the temperature of water released from Shasta Reservoir to protect and enhance the

anadromous fishery.

U.S. Department of Agriculture

FARMERS HOME ADMINISTRATION
Emergency Loan Program

This program makes low-interest loans available to applicants having qualifying physical and/or
production losses in counties eligible for federal assistance. The assistance requires a disaster or
emergency declaration by the President, or a natural disaster determination by the Secretary of
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Agriculture, upon request by the Governor. Loan funds may be used to restore or replace dam-
aged property; to pay all or part of the production costs associated with the disaster year and/or
the year following the disaster year; to pay delinquent debt installments; to pay family living ex-
penses; to construct, buy, or improve buildings; to purchase machinery, equipment, and founda-
tion livestock; to pay costs to reorganize a farming system, when justified; and to refinance short-
term, intermediate, and/or long-term debts, when justified. Prior to action by the President or the
Secretary, the FmHA administrator may make physical loss loans available to qualified applicants
if it is determined that such losses have occurred as the result of a natural disaster. The FmHA
loans are available to family-sized operators and cannot exceed $500,000 for each disaster. Farm-
ers and ranchers should contact their local FmHA office.

AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE

Emergency Feed Program (Feed Cost Sharing Program)

Under this program, Commodity Credit Corporation shares with eligible livestock owners up to
one-half of the cost of feed, including hay, purchased to cover farmers’ abnormal feed needs or
their feed loss, whichever is smaller, on farms with a 40 percent or larger feed loss.

To be eligible for assistance, a livestock owner must have suffered a 40 percent loss of feed pro-
duction on the farm because of a natural disaster which requires him to buy abnormal amounts of
feed for eligible livestock. Eligible livestock are cattle, sheep, horses, mules, swine, goats, lambs,
fish and poultry owned at least six months; or, if owned less than six months, are either offspring
of eligible livestock or were purchased as part of the farm’s normal operation.

Emergency Feed Assistance Program

This program provides for the sale of CCC-owned grain at 75 percent of the basic county loan
rate to livestock producers in drought-designated counties whose feed production has suffered a
40 percent or greater loss because of drought. Eligible livestock producers must have insufficient
feed available to carry their eligible livestock to the next normal feed availability period — such as
a grain harvest or spring or fall pasture. Producers must pay for grain to be received by certified
check, cashier’s check, or money order payable to CCC at the county office where their applica-

tion is filed.

Forage Assistance Program

This program authorizes aid to re-establish permanent pasture and rangeland lost due to the 1988
drought. Maximum cost-sharing is limited to 50 percent of the actual or average cost incurred to
re-establish the acreage. Seed, minerals, seeding, and seed bed preparations are included.

Tree Assistance Program

This program authorizes cost share assistance to small and medium-scale commercial tree pro-
ducers who experienced significant seedling losses due to the 1988 drought. Cost sharing is lim-
ited to 65 percent of the actual or average cost of reestablishing seedlings on the portions of quali-

fying stands that are eligible for payment.
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Conservation Reserve Program

This program provides cost share assistance for new conservation practices on CRP acreage with
eligible owners or operators on existing CRP contracts. Producers who had the fiscal year 1988
CRP annual rental payment reduced for the emergency use of their CRP acreage will be eligible
for cost share assistance up to 50 percent of the cost on specific conservation practices.

Emergency Conservation Program

This program provides emergency funds to share with farmers and ranchers the cost of restoring
to productive use farmland seriously damaged by natural disasters or carrying out emergency
water conservation measures during severe droughts. ECP assistance is available only to help
solve conservation problems caused by natural disasters that impair and endanger the land or
materially affect its productive capacity. The damage must be unusual (except for wind erosion)
and not likely to occur frequently in the same area. Conservation problems that existed before a
disaster are not eligible for ECP assistance. Rehabilitation of farmland damaged by wind erosion
and other disasters, including drought, may include removing debris, providing water for live-
stock, restoring fencing, grading and shaping farmland, restoring structures, and carrying out

waler conservailion measures.

Emergency Crop Loss Assistance

This program aids farmers who suffered 1988 crop losses as a result of drought, excessive mois-
ture, and hail damage. Disaster payments are available to eligible producers whose production
losses exceed 35 percent of normal. These payments apply to losses for all commercially grown
crops. Maximum benefits under all ASCS disaster programs for 1988, including Emergency Feed
Program and Emergency Feed Assistance Program, are $100,000 per person, as defined under
ASCS regulations. Disaster applications must be filed no later than March 31, 1989, at the ASCS
office in the county where the loss occurred.

Agricultural Conservation Program

This cost-sharing program is available in drought-affected counties for various livestock practices,
such as pasture reseeding, livestock wells, and other livestock watering facilities. Applicants can
obtain details from a local ASCS office. The California State ASCS Committee is placing special

emphasis on water conservation.
U.S. Small Business Administration

Economic Injury Disaster Loan

This program provides low-interest working capital loans to small non-farm businesses to meet
financial obligations arising from a natural disaster. Drought-related difficulties are recognized
only when the Secretary of Agriculture makes a disaster designation for the Emergency Loan Pro-
gram of the Farmers Home Administration and asks the Small Business Administration to imple-
ment the Economic Injury Disaster Loan program. This program provides the only federal
drought assistance such businesses can receive.
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Federal Emergency Management Agency

Federal Disaster Assistance

FEMA disaster assistance is provided under the authority of the Disaster Relief of 1974. FEMA
provides assistance to save lives and protect property and preserve public health and safety.
FEMA makes grants to local and state governments to repair or restore publicly owned real prop-
erty and facilities. Typically, FEMA drought assistance is significantly less than during natural
catastrophes when physical destruction occurs.

U.S. Army Corps of Engineers

Emergency Water Supplies and Drought Assistance Programs

If the Corps determines that an area is drought distressed, it has the authority to initiate well
drilling, truck in potable water supplies, and transport water by small-diameter emergency water
lines to distressed areas. The Corps can require that the user of the emergency source pay for the
construction of the emergency system. Before the Corps will drill an emergency well, it requires
the user to obtain all necessary State and local permits. During the 1976-77 drought, the Corps’
assistance was not sought. '

STATE DROUGHT ASSISTANCE PROGRAMS

Senate Bill 32

In September 1988, Governor Deukmejian signed Senate Bill 32. This legislation directs the De-
partment of Water Resources to carry out 1989 drought contingency planning and to report to the
Legislature by January 21, 1989, with recommendations for drought response actions the Legisla-
ture and others should take.

The legislation directs DWR to be of technical assistance to local agencies with emergency water
supply needs, to work with the Department of Fish and Game to identify and develop responses
to fish and wildlife problems caused by the drought, to develop an emergency financial assistance
program, and to determine if any regulatory relief would be needed so as not to impede construc-
tion of emergency water supply projects. The legislation is reproduced as Appendix A.

Emergency Clean Water Grant Fund

The Department of Health Services administers the Emergency Clean Water Grant Fund, which
can be used by the Department to respond to any emergency situation affecting a public water
system, including providing for additional water during an outage. These funds can be used, for
example, for emergency interties with another water system, for payment for use of bottled water
by consumers, for installation of emergency treatment, or for payment for hauling water by tanker
truck. While not intended to substitute for other available drought disaster funding, these funds
can be used during emergency drought conditions for water utilities having limited funding capa-

bility.
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Office of Emergency Services

During a drought, the main objective of OES is to provide support to local government to help
minimize the drought impact. In this context, OES serves to coordinate resources, assist with de-
velopment of drought-related legislation, and provide information on financial aid and assistance
programs. OES also assesses and tabulates drought damage and impacts from data provided by
local, State, and federal sources.

Local requests for federal disaster relief assistance are made to the Governor through OES, which
reviews and analyzes the requests and, when appropriate, recommends action by the Governor.

Requests for State disaster resources also are made through OES. The request originates from
individuals or local government and is made to the county emergency services director. It is for-
warded to the regional OES office, and, if necessary, to OES headquarters in Sacramento.

Department of Water Resources’ Drought Center

The Drought Center was opened in Sacramento in April 1988. The small staff that operates the
Center is responsible for responding to drought-related inquiries, for coordinating State drought
assistance actions, and for assisting water purveyors with water supply problems. The Center also
documents problem areas within the State and produces drought publications. Computerized
drought information was added to the California Data Exchange Center data bank, making this
information immediately available to water agencies, the news media, and others.

Interagency Drought Task Force

In the fall of 1987, DWR established an Interagency Drought Task Force made up of eleven State
agencies and nine federal agencies. The members exchange information on drought impacts and
agency roles at regularly scheduled meetings in Sacramento. In a third dry year, the group will
serve as a mutual aid network for quickly getting assistance to areas of need. Appendix C lists
the agencies and members of the task force.
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5. REGULATORY ACTIONS

Certain federal, State, and local agencies have regulatory authority that is exercised during peri-
ods of drought. To understand the extent of their authority and responsibility and how they
overlap and coordinate, it is instructive to review the roles of the agencies individually.

The State Water Resources Control Board

Issuance and enforcement of water rights is the responsibility of the State Water Resources Con-
trol Board. The Board’s primary objective during a drought is to assure that the available water
supply is used in accordance with established rights. This is accomplished by (1) informing water
right holders when water is not available under the holders priority; (2) taking enforcement action
against violators of permit and license conditions, and for illegal diversions and waste or unrea-
sonable use of water; and (3) conducting investigations of complaints regarding illegal diversions
and waste or unreasonable use of water.

In 1977, under its Dry Year Program, the Board notified groups of permittees when water avail-
ability under their rights would cease. The Board took similar action this year. On April 18,

1988, its Division of Water Rights issued a warning to over 5,000 riparian diverters in the Sacra-
mento-San Joaquin Delta and over 1,350 diverters holding permits or licenses under jurisdiction
of the Board in the Sacramento-San Joaquin watershed and Delta channels. The Board warned
that natural flows would not be sufficient to fully satisfy all users of water in the Sacramento-San
Joaquin watershed and Delta channels and that curtailment of use might be required. A notice of
curtailment had previously been issued to about 55 permittees and licensees on the San Joaquin
River.

On June 13 and 14, the Board held a public hearing on the statewide impact of the drought. The
Board was concerned that there be adequate planning, should drought conditions continue into
1989. Several State agencies, USBR, and a selected group of water agencies presented testimony.
Among the issues addressed were these:

@ What was the current estimate of the amount of water that will be in storage by
the end of summer?

e How much water will be available to supply 1989 demands?

e What was the status of planning for 1989, in the event there is another dry or criti-
cally dry year?
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The Board is considering a drought resolution, which it prepared in case it should be needed in
1989.

Contingency plans for the Water Rights Program will be formulated for 1989. These will include:
e Providing information on water shortage or availability to diverters.

e Assuring that the available water supply is used in accordance with established '
rights.

e Conducting investigation of complaints regarding illegal diversions and waste or
unreasonable use of water.

e Taking enforcement action against violators of permit and license conditions, ille-
gal diversions, and waste or unreasonable use of water.

As in 1988, the Division of Water Rights would field additional enforcement staff during the irri-
gation season. Data would be collected on permittees and licensees not in compliance with water
use in accordance with their established rights. Diversions by major appropriators would be
closely monitored, and complaints regarding iliegal diversions and waste 0I unreasonabie use o1
water would be investigated. Information on the number of additional complaints regarding ille-
gal diversions and waste or unreasonable use of water would be monitored.

The Regional Water Quality Control Boards

The Regional Water Quality Control Boards administer federal and State Clean Water Acts to
regulate water quality in specific regions of the State, subject to the State Board’s appeal process.
The Regional Boards issue permits to those discharging wastewater. Regional Board permits in-
corporate requirements established by the State Board and the Department of Health Services.
In drought years, such as in 1976 and 1977, the Regional Boards have considered reducing the re-
quirements for obtaining waste discharge permits. Even these requirements are not allowed to
fall below minimum standards established by the Department of Health Services. The Regional
Boards also seek out violators of discharge permits and enforce water quality standards through
the issuance of fines, cease and desist orders, and other appropriate enforcement actions.

Department of Health Services

The Department of Health Services regulates all public water systems serving drinking water to
five or more service connections. Local health departments enforce the Department’s regulations
in the case of water systems having five to 200 service connections. DOHS carries out its respon-
sibilities through the adoption of drinking water standards and regulations, the issuance of do-
mestic water supply permits, and a program of surveillance and enforcement. DOHS also en-
forces the Federal Safe Drinking Water Act through a delegation agreement with the federal Envi-
ronmental Protection Agency.

In addition, DOHS establishes standards and criteria for wastewater reclamation that are imple-
mented by the Regional Water Quality Control Boards. These requirements are spelled out in Ti-
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tle 22 of the California Code of Regulations and may vary, depending on the type of reuse. DOHS
also establishes guidelines for ground water recharge with reclaimed wastewater and for consumer
use of “graywater” (wastewater from sinks, showers, washing machines, and other sources not con-

taining sewage).

Both DOHS regulations and permits contain requirements regarding adequate quantities and
pressures to be maintained by public water systems. If DOHS determines that adequate quanti-
ties of water are not available to prevent water outages or to meet consumer demands, the agency
is empowered to impose a moratorium on new service connections. These requirements and regu-
latory actions generally apply to normal water system operations. Situations involving unforeseen
emergency drought conditions are usually dealt with on 2 case-by-case basis with considerably

more flexibility.

During periods of emergency drought situations, DOHS has the flexibility to approve the use of
alternative sources of water on a temporary basis. Sources of water of marginal quality can some-
times be used with approval of the Department, depending on the situation. Where there are no
alternatives, sources that may not meet drinking water standards may be approved by DOHS dur-
ing the emergency. In such cases, the Department may impose temporary requirements such as
emergency disinfection or consumer notification. Approval of an alternative temporary source
depends on the quality of that source, the availability of mitigation measures, and the degree of

risk to the consumer.

Similarly, restrictions that may be required for use of reclaimed wastewater or graywater may be
relaxed during drought emergencies, depending on the specific situation. In such cases, addi-
tional public warnings or other temporary measures may be required. Before any such use, how-

ever, DOHS must be contacted.
Department of Fish and Game

The Department of Fish and Game has been established to preserve, protect, and enhance
California’s fish and wildlife and their habitats. DFG has standing to appear in any water right
proceeding before the State Water Resources Control Board. DFG advises the Board of the in-
stream flows required for fisheries. The State Board considers these recommendations in deter-
mining whether it is in the public’s interest to reject the application or impose terms and condi-
tions that require a specific amount of water to be released to maintain fish and wildlife popula-
tions. DFG also advises the State and Regional Boards on possible water quality problems that
adversely affect fish and wildlife.

Water used for fish and wildlife areas is generally obtained through a water rights permit issued
by the State Water Resources Control Board. DFG would be subject to the State Board’s

drought actions, in addition to the limitations of its permit.

DFG administers Alteration of Streambed Agreements that would be required in a drought when
the natural flow of the bed, channel, or bank of any river, stream, or lake is diverted, obstructed,

or changed.
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Public Utilities Commission

The Public Utilities Commission has the authority to regulate any person, firm, or corporation
owning, controlling, operating, or managing any nonpublic water system in the State that sells,
leases, or delivers water for compensation. The PUC regulates the rates, rules, and conditions of
service of these water systems and establishes rates in accordance with the principle that the
water systems’ owners are entitled to rates that cover a reasonable level of expense, plus a fair re-
turn on investment.

During the 1976-77 drought, the PUC issued various orders implementing water conservation
measures. Water suppliers who incurred expenses in implementing Commission-ordered water
conservation measures were allowed to petition the PUC to recoup those increases in rates. In
the event of a third dry year in 1989, the PUC may elect to implement similar measures.

Federal Energy Regulatory Commission

The Federal Energy Regulatory Commission issues licenses for the construction, operation and
maintenance of dams, water conduits, reservoirs, and powerhouses across, along, or from naviga-
ble waters, that occupy federal lands or that use surplus water from federal dams, and are associ-
ated with hydroelectric power. It also issues permits to study the feasibility of such projects.

In dealing with both wet years and droughts, FERC establishes minimum flow articles in most
licenses it issues for projects at nongovernment dams. During critically dry periods, FERC has
authority retained in each license to implement emergency requirements. During the 1976-77
drought, FERC used this authority to reduce the amount oi discharge from various hydroelectric
projects so that the available reservoir storage would be conserved.

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers regulates activities that affect and obstruct navigable waters.
Consequently, a permit must be obtained from the Corps before construction of any obstacle, ca-
nal, or conduit on or affecting a navigable body of water.

The Corps is responsible for regulating the discharge of dredge or fill material into navigable wa-
ters under the Federal Clean Water Act. This authority is subject to the veto power of the Envi-
ronmental Protectection Agency, a power seldom used. Using standards established by EPA, the
Corps is authorized to deny or revoke a permit, if it determines that the discharge is or will have
an unacceptable effect on municipal water supplies, fisheries, wildlife, or recreation areas. The
most common use of this is to protect wetland and marsh areas from filling.

The Corps also has various flood control responsibilities. The Corps owns and operates reser-
voirs in California and regulates the flood storage capacities within other reservoirs in the State.

During a drought, the Corps has authority to lower the discharge permit requirements to emer-
gency levels for discharge of fill within navigable waters and to impose requirements for construc-
tion of temporary and/or permanent structures on or affecting navigable waterways.
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Local Government

Local government bodies have the authority to establish various land use requirements in their
jurisdiction. When emergency well construction or water transfer is necessary during a drought,
local permits may be required. Before drilling a well or constructing a means of transferring or
diverting water, a private party must comply with all applicable land use regulations, if no exemp-
tion is provided for in the local regulations.

During a drought, local governments may establish and enforce water conservation measures.
Examples are restricting car washing, landscape irrigation, and pool refilling; installating water
meters; and establishing maximum allowable daily use of water per person or connection. Penal-
ties provided under drought emergency ordinances can include such actions as civil fines, install-
ing flow restrictors, or terminating water service.

Local water agencies have the authority to declare a water shortage emergency when they deter-
mine that the ordinary demands of water users cannot be met without depleting the water supply
to a level insufficient to supply human consumption needs. The local agency has the authority to
adopt regulations and restrictions to conserve water for domestic, sanitation, and fire protection

use.
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Appendix A

Senate Bill No. 32

CHAPTER 957

An act relating to drought assistance, and declaring the urgency
thereof, to take effect immediately.

[Approved by Governor September 16, 1988, Filed with
Secretary of State September 19, 1988.]

LEGISLATIVE COUNSEL’S DIGEST

SB 32, Ayala. Water resources: drought assistance.

Under existing law, the Department of Water Resources has
various powers and duties relating to ensuring adequate supplies of
water within the state.

This bill would direct the department to identify the areas of the
state in which a 3rd year of drought could impose severe health,
economic, and environmental hardship and to develop options for
addressing those water supply shortages and for protection of fish
and wildlife. The bill would require the department to report its
findings to the Legislature by January 21, 1989.

The bill would direct the department to assist, as prescribed, local
representatives in the areas identified in implementing the
emergency water supply options which are currently authorized.

The bill would become inoperative upon specified determinations
or findings by the department.

The bill would make legislative findings and declarations.

The bill would declare that it is to take effect immediately as an
urgency statute.

The people of the State of California do enact as follows:

SECTION 1. The Legislature hereby finds and declares as
follows:

(a) 1987 and 1988 have been successive critically dry years and
water shortages are now occurring in some areas of the state.

(b) If 1989 is also dry, there will be widespread areas of water
shortage. These shortages, especially shortages affecting urban areas,
agricultural areas with permanent crops, and fisheries would have a
serious impact on California’s economy.

(c) The Department of Water Resources is taking action to assist
areas of water shortage this year. The department has established a
statewide Drought Center as a clearinghouse of the technical and
financial assistance information which is available to address and
lessen drought impacts and has formed an Interagency Drought Task
Force to identify and coordinate existing drought assistance
measures. The department is now beginning to concentrate on
actions that may be needed in 1989 should the current drought
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Appendix A (continued)

Ch. 957 i .

continue.

SEC. 2. The Legislature directs the Department of Water
Resources to identify the areas of the state in which a third year of
drought could impose severe health, economic, and environmental
hardship. The department, in coordination with local
representatives and other state and federal agencies, including the
Department of Fish and Game, shall develop options for addressing
the water supply shortages in the identified areas of potential need,
and for protection of fish and wildlife. In its consideration of water
supply options, the department shall consider, among other things,
water conservation, expanded use of local groundwater supplies,
emergency and temporary water quality protection facilities such as
temporary barriers in the Sacramento-San Joaquin Delta, water
transfers of developed supplies, and temporary interconnections that
facilitate exchanges between surface water distribution systems. The
department shall also identify the need for legislative or regulatory
actions that may be needed to implement the emergency water
supply options in a timely manner. The department should consider,
in consultation with appropriate local, state, and federal agencies,
regulatory or legislative actions including, but not limited to,
reevaluating existing drinking water standards where those
standards hamper implementation of emergency water supply
options; accelerating regulatory processes; implementation of the
California Environmental Quality Act; the processing of applications
by existing water rights permit holders or licensees for temporary
changes; and establishing an emergency financial assistance program
that could include loans, loan guarantees, or grants to assist
drought-stricken areas. The financial assistance could be used to
finance the construction of temporary distribution system
interconnections, the drilling of new wells, or other temporary
drought related programs. The department shall report to the
Legislature on its findings by January 21, 1988.

SEC. 3. The Legislature directs the Department of Water
Resources to assist local representatives in the areas identified as
potentially having severe shortages next year in implementing the
emergency water supply options developed pursuant to Section 2
which are currently authorized. The department shall provide
assistance through the department’s Drought Center to any water
user needing help implementing an emergency drought related
action. The department shall provide technical and financial
expertise and shall assist water users through the state’s regulatory
system so necessary drought emergency actions are not
unreasonably slowed by that system. All state agencies shall
cooperate fully with the department in this effort.

SEC. 4. This act shall become inoperative if the May 1, 1989,
forecast in the Department of Water Resources’ Bulletin 120
indicates that the 1988-89 hydrologic year in the Sacramento River
Basin is an above normal or wet year or upon a subsequent finding
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Appendix A (continued)

—3— Ch. 957

by the Director of Water Resources that the drought is over.

SEC. 5. This act is an urgency statute necessary for the
immediate preservation of the public peace, health, or safety within
the meaning of Article IV of the Constitution and shall go into
immediate effect. The facts constituting the necessity are:

In order to provide effective drought relief at the earliest possible
time, it is necessary that this act take effect immediately.
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Appendix B
SURVEY OF WATER PURVEYORS

Periodically, during 1988, the Department of Water Resources interviewed California water serv-
ice agencies to identify water-short communities and the actions they are taking to resolve their
drought-caused problems. The following table summarizes what 112 agencies did to cope with the
drought in 1988 and what actions they would take if they experience water supply deficiencies in
1989. The most prevalent action reported is voluntary conservation by users or mandatory ration-
ing by agencies, such as volume restrictions. In 1988, 27 agencies required conservation, and an-

other 27 mandated rationing,.

If the drought continues in 1989, mandatory rationing will increase sharply, rising to 60 agencies
at 25 percent deficiency or to 76 agencies at 50 percent deficiency. Other actions, such as educat-
ing users on ways to save water, making more efficient use of water, and changing to crops that
take less water or taking land out of production, will also increase substantially in 1989. Changes
in crop patterns, for example, will more than double at 25 percent deficiency and triple at 50 per-

cent deficiency.

To increase their water supplies, 38 agencies increased ground water pumping or development in
1988, and 23 more said they would do so in 1989, if necessary. Many agencies will also purchase
more water, exchange water with other agencies, or look for replacement supplies.

The table is arranged to readily provide information useful in planning or evaluating drought im-
pacts, such as the number of agencies calling for rationing, correcting system leaks or seepage,
drilling or rehabilitating wells, increasing ground water pumping, purchasing or exchanging water,
or reclaiming and reusing water. It may become important to examine more closely the limita-
tions and thus the reality of coping mechanisms that depend on certain actions, such as expecting
to increase ground water pumping substantially or to buy additional surface water.

Entries under “1988 Coping Actions” indicate actions already taken. Those under “1989 Coping
Actions” list actions contemplated or emergency measures to be followed. Coping actions can
take either or both of two approaches: (1) reduce demand and/or (2) increase supply directly or
indirectly. The symbols in the table indicate the primary types of coping actions. The numbers in
the columns under the letter symbols refer to explanations in the “Notes”.column. An “X” indi-
cates that some other type of action was taken in 1988 or is planned for 1989.
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INCREASE SUFPFLY
ANDS O
FERAGIL | TATE WELLS
G, INCREASE PUMPING

RATER

£, Excranst Wi lH OTHER

F. FLRCHASE ADDT TTovaL

D, ORIL:

CONSIDERATIONS
SOME ACTIOV TAXEN OF
PLANNED

ON FARM

AGENCFS

R RECLAMATION OF REUSE
O HATER e /7Y

X

LEGEND

LEAR OF SEEFAGE

CORRECT/ OV
o, WATER MaNAGEAMENT

REDUCE DEMAND

PRACTICES

V. VOLLIVIARY CONSERVATION
L. AREA PLANTED

M. MANDATORY 74 T1OVING

L.

NOTES

IAPL EMENT KERN WATER BAMK.

6€, 000 AC CAFPABLE OF RECEIVING SWFP WATER.

42, 500 FARMED /N /958,
SURFACE WATER ACCUMULATE IN STORAGE FES-

ERVOIR FOR USE LATER IN YEAR WHEN

16,200 IDLE, TAKEN OVER BY CREDITORS.
PEAKING DEMAND 15 HIGHER.

/. DHFR SHOULD DEVELOFP GW EXCHANGE AND
RECLAIM OFL FIELD WATER BY BLENDING 70

W/ THORAW FREVIOUSLY STORED BATER FROM
ACCEPTABLE LEVELS.
4. NEED MORE RECHARGE V/IA FONDS.

RESERVOIR.
RECHARGE CARRIES TOO MUCH FERTILIZERS

70 GH.
DWR COULD FININCE SYSTEM AMD USE FOR

FUTURE COMJUNCTIVE USE.
GROWERS TO FAC/LITATE CROP SELECTION.

IMPROVE FRIANT-KERNACROSS VALLEY

INTERTIE.
3. DWR CAN HELP-CONTIMUE DROVGHT CENTER-

Gl PUMPING INCREASES AS SURFACE

LNDERS TAND D/STRICT PROBLEMS AND FAC/L -
ITATE ANMMUAAL ENTI TLEMENT EXCHANGES.
LOOKING FORWARD TO KERN WATER BANK.
USE GROUND WATER FARLY IN YEAR AND LET

SUFFL ¥ DECREASES.

7. DBR COULD.
70 DISTRICT DISTRIBUTION SYSTEM.

TAIL WATER RECOVERY SYSTEMS.
RECHARGE FROGRAMS W/TH K.C.W.A.

CROPS ADJUSTED TO FI1T7 SUPFPLY.
INCREASE SHBF SUFPFLY.

USE CFOP

X SOME ACTIOV TAKEN OF

REDUCED
C. CHAMGE TO [ OWER WATER

FLAMNED

. SUPPLY IS AT SOURCE. DEMAND 15 AT FARM.
/e PREDROUGHT ACTION-DEVELOP WELLS & JNFORM

{. PREDROUGHT ACTION., CONNECT WELLS

le
2.

o
/s
2.
J.
/s
Z.
J.

2.

S0%
INCREASE
suPe: ¥
107

FEGVPHIY T W

FEDUCE

DEMAND

4

IF DEFICIENCY EQUALS
i

INCREASE
S

1982 COPI/NG ACT/ONS

&/

2Ok

REDUCE

DEMAND

WATER PURVEYORS

7

METINGT O MOIL Y = b W 3




SURVEY OF

o= i) B~
mr ......... e e i i e (e T
L wowz| o ]
Q KW FONVHIXT
< £3 8
& g| ¥, s wasmosns | -\ | IS, S S—
3 m W SILIH GO 2 ©
LR
8 C HILO
SRR e e e e B e e
O || Lo 4 V]
M g P NI AT AT 2 N~ X
1 [ ettt IR SRR SRS AUSTREIENS IUISITNUENSS NP URPRIT SISRDRRE JPRRRIN SSRGS
MOSL P IaAT
lllllllllllllllllllllllllllllllll _.vll.||||1|. o e ] e A e A [ ] .
../u NYTSNOD O NOLLYY > 3
Sy sl Ry Sy Pesl Dyl Syl ¥u
DO Sy & Q Q QDO S D O X © Q Q
~
S E o SNERER N8 N3 8 8| NIV § 8§
8 .. S . ~ s . - .
3 S ¥ s8] % S IR 98 v
SRS 3 £ & . N =
8
3
INEARIN) o Q Q9 Q 9ID SN o Q% iy 010
oxx | wel o | SSR| ZER S SSR| °8I8| "SR REBR
SRR S NSy N ® (% o O | NN
Q |Q oy 1 NN ty |y
s N W WM 3 & MR X I 9 R [
»
Q9| © g Q9 QR o9R| ov®™| o990
NN S |¥ N SIS S
e | d 5 | SSB| SR 3k N I S
N I RINERERIR 8 |8 N SR
o x X ¥y & S (v VN NIV
X3 SRR 3
A
N 5 | |88 5 S SHIENIEEE
5 Q Qx X § TS SN S
N 2N T 5 & S ¢l IS S S &
3 & Q S & S . <
£ s S g y| |° v ~
N N N S 2 B 3§
N Q g WY N N Wy <
> wgQ L n Q YIRS EREN
S 3
S I ¢ A< I B
S N N S S $ I B N
B X X X X Sk ~ ~

~OR =



WATER PURVEYORS

g%
5 “ W 2 > 6. &
= =z _
gl §ed e g s 3 TR IR S
3 TS S.gR ¥ RIS NN N >
" edy 1A T8 33 ST Q S
o S§39 % 8358 < 53 e 2 & 3§ X 2 3
gl 8% SEER S¥. ¥Sq W 35 Y 3 g
NINEEE wmmwmf g SR8 | 3. st ° S 8 Ng 3
SEEHR LM TR I Py B o8
o 8 SIERERENEEYY | 387 Seas| BR85S §| i =
m & g § e % \ NN mmmaa SOR mw s i $e 8 R A
: Py S X o =
1G) N T g T4 mr 438 88 R N . &8 8 )
NI N " mmsmi Wk WY | iR B %
& Yo ) g ] o N & g Ex &
N RS T ORI S I T NN R g
o T NERRN I I N N ol &b So
HITEE 58 F¥slyl &adecay| dle | IEEY § iy
1 N I T ROR mf WM k&S L 3 g
IR 3 Sa3d| OR8N 3 E8sh Y NS
S g > S E b N MR
NETTE RS itk NI ;5
ity e I50RY e3iNEedy| Wy | sy ¢
8 IREN SRR § & IIN X 7 533 2933 N 385
3| § 3 ¥ NE TeNLs|  FS 8% S gx 3 s g
& mzmmmwmmmsa \ £ 35 D 388 5 3§ N 3 B
g E35 ? 328 = SEX WW NN
MR .....u - ° B w PSM SN QW 94% M MW ,& ww Mﬂm
Spomw ~ o M SR Saom ~ <
|---1}:--.&..a“¢w ....... X% Rm X~ =0y
MV.. o e N
N I S R 2 R
wm FONEHINT e N A
- SO FSTHIS IS o, T e
W ............................................................ x 0y o~
w&_* = 32U WIS © | T VM ................................................................
o RO =
|||||||||||||||||||||||||||||||| s}
Ao\u e oo | | NL.. ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
T — < o = ]
s e e e
D o m M | 0 W AMII21443 & S~ X~ ~ | |
T I s T S AT ———
mmﬁum ANOLLVINTT x| VM ................................................................
n%w W NGIENOD 4O AOLL TS b n----.M, ..................... m ...................... M. .............. m ......... S .
&
.m'/fmm SO PN x -
Q8 | | Ll L " X~ 0y
G o me P e U
i SR Lo - I e e T
W; WW FAVHIXT O e e 58
9 = o0 FEEHIS I o « | T T
...................................................................... a~
. W,ﬁ W &I IOED L% |;...|||||.|.||||..u|- ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
5
Oy SO
[ vaw s | T e (" ' A
58 | owwwm | | <™ o N RN I -
m M FE NI ADNFID] 443 2 w @ F V.A.f .................... vm .............................................................. ]
MOLL IS s« | T IS T | N B
/,l ............................................... e X~ 1
K | AHTINGT H0 NOIL Vel x| T M .............................................................. 'y
=N
& X 3 1




SURVEY OF

SO
g~ | v v ||
W L Y s e e e s e s e s o o s e e e ]
S | &8 s
~ W ST L. s sl WIS ORISR S TR (S|
WW W LU GO Q o
it
R T N I o
0 swiivw s v
W e e mian o it e e e o e e s S s s e
W 3 FEN NI AINF1I114T XN 2
&y
Dn llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
NOLL PG X X X~ X
N wionw| x| | | S
Py sl ey fesl ¥y Wm_k
N Q w o S ) Y = & Q D 000
S s S % S ¥ ¥ ¥ 8 8 SR
Ex §%¢ N < N N gso
NE .Arapr OD 5 0;{?‘5
S 18y - 2% o
: > iRy
W T bry Mffhh/_
Q% I\
: SR SR| R| 88K 3 O]
no_uﬂvt Em & ~ |~ bl A AN S S~ ~ I Q
WG o MW 1 2 L 3 R
%MW Mmam (o R 8 18
B Pt ~
3 ..,./,w. S NN m NN
S Q% QTS S 9% D 99 S 99
TR SR| S SYR| S8R S
oY f§ & NN s 8
T KX & Q
G| SB[} 3 NN
N
rr._. . . I
- ¢S R g S S § 33
= 3% < % I b ;7;0.
_,& Duw/f nﬂv_./f MM noﬁna nbmuf_na
h £3 '3 S N G Sy
S 3 g 5 VNS oS
T NSO SS |8 s S
N Q
S " " ty N MR
N X X x| %] 1%
G R N Af__ S Q
~J ~J ~Ji ~J |

/7

- 100 -



WATER PURVEYORS

LEGEND

INCREASE SUFPLY

L. ORILL ANDAOR
REHABIL [ TATE WELLS
INCREASE P EING

B, PURCHASE ADDT T/ vl

[0

mATER
E. EXCHANGE WITH OTHER

CONS /EERA T/ VS
A SOME ACTION TAKEN ORF

FLANNE D

AGENCYS
R, RECLARAT/ON OF REUSE

0. WATER Quar i TY

FREDUCE DEMAND

M. MANDATORY RaT!OWING
V. VRLLUWTARY CONSERVATION

LEAR OF SEEFAGE

CATTECTION
¥, WATER MINAGEAENT

£

PRACTICES
A, AREL PLANTED

USE CROF
A SOME ACT/ON TAxEN OF

FENED
£, CHANGE TO LOWER RATER

7O FPURCHASE

NEED FINANCIAL HELF TO IMPROVE SYSTEM.
AGREEMENT WITH YOLO COWNTY
300 AFZ/YR FROM CACHE CREEK.

£,

2,

WELLS.

/. LOOK FOR LOW COST LOAN FOR ADD/! T/ONMAL

DEVICES OV BOTH NEW 8 EXISTING BUILDINGS.

MEASURES, DEMAND WOULD BF 53 GREATER IN
3. FPROHIE! TED USES.

A DROUGHT YEAR.
CUL TURE TO USE MORE GW IN LIEU OF SHP

1988 COSTS FOR WATER CONSERVATION
WATER.

WORK, E3M.
2. REDUCE SEWER FLOWS BY REQUIRING LOW FLOW
1O TO 25X MANDATORY REDUCTION.

ORDINANCE AVAILABLE FOR USE.
5. DWR COLL PROVIDE INCENTIVE FOR AGK/ -

0. AESENT 4001 T/ON4AL 1987 88 CONSERVATIOV

4.

/s

REDUCED CONSUMP-

FLLA ACCOUNT AMD REDUCED DEMANDS THROUGH

COMSERVATION FFFORTS.
TION MAY BE NEARLY FFSET BY INCREASED

FOR THIS POPULATION FROM THE COLORADO
RIVER AND STATE WATER PROJECT

b. AROUT 185,000 AF OF AGRICUL TURAL WATER
THIS INCLUDES 50, 000 AF FOR SEAWATER
DEMAND 2.7 MAF, COULD RISE TO 2.2 MAF.
SUSFPEMIED DELTVERIES TO THE DESERT/COACH-
SUPFLEMENTAL DEMANDS RESUL TING FROM
DWR SHONLD PETITION THE SBRCE 7O RELAX
DELTA OUTFLOW STANDARDS S0 THAT LESS
FRESH WATER FLOWS TO THE OCEAN.

INTRUS!ON BARRIERS. PROJECTED /989
REDUCED L OCAL SUPPLIES AND GROWTH IN

MBD SERVICE AREA.
2. POSSIBLY NO DELIVERIES TO AGRICUL TURE.

0. MWD SUPPLIFS ABOUT 50% OF WATER MEDS
158 DELTVERED ANNUALL Y.

[
4

J.

1889 COPING ACT/ONS
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WATER PURVEYORS

IMCREASE SUPPLY

D, DRILL AND/OR

LFGEND

REDUCE DEMAND
M. MANDATORY RATIONING

REHABIL [ TATE WELLS
G. INCREASE FPLAEEING

WA TER

E. EXCHANGE W/ TH OTHER

P. PURCHASE ADD] TIONAL

CONSIDERATIONS
X. SOME ACTIOV TAKEN OF

AGENCYS
B, RECLAMATION OF RELSE

PLANNED

Q. WATER QUALITY

V. W LNTARY CONSERVATION

Lo LEAK QR SELFAGE

CORRECTION

W, WATER MANACEMENT

FPRACTICES

M2TES

AREL PLANTED

CHANGE TC LOWER WATER
USE CROP

SOME ACT/OV TAKEN OF

REDUCED

A.
A

OFERATEL 7O REDUCE SPILLS.

BELL PROBLEMS. ALLOWED GROWERS 70O MOVE
PUMPED WATER AND TO EXCHANGE WATER V/IA

JULY & 2 WKS OF AUG TO MINIMIZE COW-
O/STRICT CAMALS.
3. MW & ADDITIONAL WELLS TO MAKE INCREASED

VEYANCE L OSS.
2. PURCHASED WATER FOR USE BY GROWERS WITH

f. LIMITED USE OF SURFACE WATER 70 JUNE,
AMOUNTS OF GROUND WATER AVAJLABLE.

AS POSSIBLE TO MINIMIZE COMVEYANCE L OSSES.
BATER SUPPLY |F THE FORCAST /8 ACCURATE.

SURFACE WATER DEL/VERY MADE AS RAPIOLY
2, DBR COULD INCREASE LONG RANGE WEATHER

FORCASTING, GROBERS COULD PLANT FOR

/.

1888

1989 ACTION /X MEEDED.
4. LOW RESERVOIR LEVELS HAVE CAUSED TASTE.

FOR 4300 AF, NORMAL USE 2200 AF,

USE TO 8/3 - 3900 AF.
NO MAJOR FPROSLEMS.

3. DISTRICT DEVELOPING USE LIMITS TO GUIDE

G0OR, AND TUREIDITY PROBLEMS.

/. DISTRICT HAS CONVTRACT W/TH SONOMA CHA

2

BUT ACTUAL DRILLING
GAINED ADDY THONAL

wWiLL BE DONE AT LAST M/MUTE.

RECINDED RATIOVING.
4, PURCHASED [ OCAL WATER SYSTEM LOCATED

DECIDED TO DRAIN STOCKTON CREEK RES TO

DO NEEDED FREFAIR.
2. LEAK DETECTION PLUS USE OF GREY WATER.

Wi THIN SERVICE AREA.

BATER SUPFPLY.
5. RAT/ION AT 100 GFOF.

Y

3. DEVELOP NEW HELLS,

LANDSCAPE DFMO, FROVIDE FDUCATIONAL AIDS

(FILMS, STUDY GUIDES, ETC. /.

DBR COULD: HELP CHOOSE A CONSERVATION
2. INVESTIGATING BACK UP SUPPLY FROM

KIT FOR DISTRIBUTION: HELP SETUP

o. SUPPLY FROM SFRINGS.
COVINGTON GULCH.

/s

/. PUMP SUFRFACE WATER FROM TEN-MILE CREEK.

IF DEFICIENCY EQUALS

/989 COPING ACTIONS

S0%

SUPRPLY

INCREASE

DEMAND

REDUCE

10/

4

PRy D

258

INCREASE
SUPFPL Y

REDUCE

DEMAND

&/

Vi

VR &0

NG TSOT SO ML TS
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FEHABIL ] TATE WELLS

INCREASE SUPPL Y
G. INCREASE FPUMPING

WATER
E. EXCHANGE W/TH OTHER

P. PURCHASE ADD) T/ ONAL

D. DRILL ANDZOR

INCREAS -

EONSIDERATIONS
K. SOME ACT/ON TAKEN OF

ARENCYS
R. RECLAMATION OF REUSE
O. WATER QUALITY
FLAMELD

IMPROVE BELLS. CON-

LEGEND

REDUCE DEMAND
LEAK OF SELPAGE
CORRECTION

¥, WATER MANASESENT
BRACTICES

V. W UWTARY COMSERVATION
A AREL PLANTED

M, MINDATORY RATIOVING

L.

NOTES

THIS COULD CAUSE SEAWATER INTRUS/ON.

DR COULD HELP WITH THE LEAK DETECTION

FROGRAM.

INCLUDES CONTRACT DELIVERIES QUT OF OIST
ABOUT THE OM ¥ POSSIBILITY TO INCREASE
SUPPLY 1S5 TO DRILL WELLS MEAR THE COAST-

40, 000 AF.
. REDUCED QU7 OF DIST DFLIVERIES,

FOR NOW-POTABLE PURPOSES BECALUSE OF

HIGH IRON, MANGAMESE. AMD ARSEN/C.
CITY HAS REPLACFD SOME DEL/IVERY LINES

TO CONSERVE WATER.

2. AV UNKNOWN PORTION OF THE /988 SUPPLY HAS
TO BRING FIMVEY CREEK BATER TO C/TY.
WOLLD BE USED IF /989 /5 DRY.

SERVE STORED WATER, WELD CONTROL &
ING ORD/NANCES FOR /989 N JAN /989.

INCREASE PUBLIC AWAREMESS.
3. DWR COULD FPROVIDE DOLLARS FOR PUMPING

ABOUT 908 OF DEMAND 15 URBAN AND 602
TEMPORARY PIPELINE IN PLACE IF NEEDED

1S AGRICUL TURE .
. AGRICLL TURAL DELIVERIES WOULD BE

£D 8/4F FOR OVER ALL OTMENT USE.
AND DIS TRIBUTION SYSTEM UPGRADE .

10Y VX UNTARY CONSERVATIONV
2. DISTRICT BOARD WiLL BE ADOFPTING RATION-

CURTAILED.
TRUCKED  IN.

REDUCED

C. CHANGE TO LONER WATER

LSE ORGP
X. SOME ACTION TAKEN OF
FPLANNED

LINE.

o. GW 1S USED OM Y AT TIMES OF PEAK DEMAND
. USFE MORE WATFR FROM JUME L AKE.

0. SNOW CREFK SUPPLY BELOW NORMAL.

2. PRE DROUGHT ACTIOV

a.
/
/.
J.
a.
/
/
/.
/.
.

502
INCREASE
SuPPL Y
/07

FENVHONT 3

DEMAND

REDUCE

8/

IF DEFICIENCY £QUALS

INCREASE

SUPPLY

1989 COPING ACT/ONS

&/

258

REDUCE
DEMIND

WATER PURVEYORS

4

=Y S
NATSMIT 5O MOIL T A = [y
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1

'l

INCREASE SUPF.
D, ORILL AND7OR
REHAGIL | TATE WELLS
G, INCREASE FPUMPING
P PURCHASE ADD! TIONAL

CLAMATION OF REUSE

0. BWATER QUALITY

CONSIDERATIONS
FOME ACTION TAXEN OF
Pl AMNED

AGENCTS

WATER

Eo EXCHANGE WITH TTHER

.
A

LEGEND

LEAN OF SELFPAGE

REODUCE DEMaNG

V. VOLLNTARY CONSERVATION
CORRECT/ OV
W, BATER MANIGEMENT

L

A, MINDATORY RAT/ONING

NOTES

THE CITY DID NOT SUPPLY WATER 70 AROUMD
UP TO 25,000 AF TO MEET THE

2. 000 ACRES OF GRAFES.
FPER YEAR FPRODUCED OMLY 100 4F IN 1588,

AND THE SHORTAGE WAS MADE UFP FROM

TUREIDITY, TASTE AMD ODOR FPROBLEMS A5
DONNER L AKE

RESERVOIR GETS L OW.
3. CITY MAY PROVIDE WATER TO TWO OTHER

AGENCIES /F COMDI TIONS WARRANT.
THE SPRING WHICH SUPFLIES 200 AF

PRACTICES
THE REST /S LOCAL.
THE AMERICAN RIVER.

A, AREL PLANTED

LSE LRGP

KA. SOME ACTION TakinN ofF

REDUCED

C. GHANGE 7O LOWER WATER

PURCHASE 8 PUMP MORE THAN 25. 000 AF FROM

12, 000 SERVED BY SAN JUAN SUBUREAN W.0.
FINANCIAL ASS/STANCE WOULD BEF NEEDED 7O

IN PCHA AREA.

FLANNED

o. 3.8004F IS FROM SWP. NORTH BAY AQUEDUCT
PURCHASE FROM PGEF.
WOLLD FEQUEST FINANCIAL AlD.
PLRCHASE FROM FPGEE
PUMPING FROM THE N.F. OF THE AMER/ICAN
.
BEFICIENCY IV NORMAL SUPPLIES.

3. REDUCE AREZA OF ANNUAL CROPS AND
PERMANENT FAS TURE .

4. POSSIBLE PURCHASE FROM ANCTHER /RF-
/6AT/ON DIST.
CLEANED OUT INTAKE AT RESERVO/IR.

P

/
2.
/e
/e
2.
a.
/.

Z.
4.
Fd

INCREASE
SUPPLY

502

DEMIND

REDUCE

||||||||||||||||| e e e e e e e m e e e m e e m e e s e e m i m e m e e e e e o ot e e o ]
FANVHINT
0 FSVHIA o s N

P O

HUTSNOT SO MOILVY 3 X = X

g/

IF DEFICIENCY £FOUALS

INCREASE
SUPPL ¥

1988 COPING ACT/ONVS

252

DEAANG

REDUCE

WATER PURVEYORS
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FEHARIL I TATE HELLS

INCREASE SUPPLY
6. INCREASE PLAMPING

WATER

P, PURCHASE ADDITHOWAL
£, EXCHANGE W/ TH OTHER

LD, ORILL AND/OR

CONSIDERATIONS

X, SOME ACTIOQN TAKEN OF

AGENCYS
R. RECLAMATION OF REFUSE

Q. WATER QuaLlTr

FLANNED

LEGEND

REDUCE DEMAND
M. MANDATORY RAT!ONING
VO LNTARY COMSERVATIOV

PRACTICES

A, AREA PLANTED

CORRECTIONV
K. WATER MAMAGEAMENT

V.
L. LEAX OR SELFPAGE

NOTES

REDUCED

C. CHAMNGE TO [ OWEFR BATER
LSE CROP
SO ACTIOV TAKEN OF
FLAMED

A

BOYLE CREEK SUFFLY AVAILABLE FOR

EMERGENCY LSE.

/. REQUEST DWIR HELF WITH LEAK DETECTION.

2.

OF EMERGENCY, ALL OUTSIDE JRRIGATION WOULD

HAVE TO BE JLLEGAL FXCEPT IRRIGATION W/TH

RECLAINED WATER. CAR WASHES AND WATER IN-
TENS/VE INDUSTRIES WOULD HAVE 7O BE SHUT

DOWV.
3. LANDSCAPE IRRIGATION JLLEGAL EXCERPT W/ TH

AGRICUL TURAL DEMANG 1S 115, 0004AF

IF SUCH SHORTAGES WERE TO OCCLUR, THE
GOVERNOR WOLLD HAVE TO DECLARE A STATE
FACILIT/IES TO DEAL W/TH FUTURE DROUGHTS.

/. ENCOURAGE XERISCAPE PLANTINGS.

FECLAIMED WATER.

4. DWR SHOULD PLAN FOR DEVELOPMENT OF VARIOUS

2.

Os

SFHD MUST DEPLETE

TIAL UNDER CITY FOR NOW-POTABLE WATER USES.

2. LOOKING AT PURCHASES FROM DOBNS TREAM
OUIREMENTS OF SFBD. BUT OMLY ENTITLEMENTS

DIVERTERS ON THE TUOLUMVE R/ VER AND FROM
OF DOWNS TREAM USERS.

THIS MUMBER FQUALS 752 OF NORMAL SUFPFLY
THE STATE AMD FEDERAL GOVERMMENTS.

OF 3586, 000 AF.

W/ TH USGS, STUDYING GROUMD WATER POTEN-
RESERVO/R STORAGE AND PURCHASE OTHER

/988 -89 RUNOF WOULD NOT NMEET ANY RE-
SUPFL/ES.

b
3.

a.

CROPS IN ADDITION TO THE 2750 ACRES L/STED.

b. 8,000 AF MOITE GW WAS PUMFPED TO MAKE
UP THE DEFICIENCY.
TOTAL ACRES /RRIGATED 1S UNMKNOWN.

a. AN UNKNOWN AMOUNT OF GW /S USED FOR

s

SUPFPLY

INCREASE

S50%

DEMING

REDUCE

74

P &0

NOLLPINGT

FNEISNO2 SO NOLL v

IF DEFICIENCY £QUALS

INCREASE

SUFPPLY

/1989 COPING ACT/ONS

&/

252

DEMAND

FEDUCE

WATER PURVEYORS

7

VIV M0

FNEIINOT SO MILLPY
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WATER PURVEYORS
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INCREASE SUPFLY
O, DRILL AND-OR
FEHABSL 1 TATE WELLS
G. INCREASE FLMEING
P PLURCHASE ADD! TTONAL
WATER
EXCHANGE WITH CTHER
AGELCYS

£.

RECLAMATION OF REUSE
CONSIDERATIONS

KXo SOWE ACT/ON TAKEN GF

PLAMED

0. HATER QuAL/TY

e

L FGEND

MANDA TATY RATIOVING

V. VOLUWTARY CONSERVATION

LEAKN OF SEEFAGE

FEDUCE DEMANG
CORRECTI OV

W BATER MaNAGEAENT
FRAUTICES

. AREA FPLANTED

L

M.

REDUCED
C. CHANGE TO L OWER WATER
NOTES

USE CROF
X. SOWE ACTION TAXEN OF

L AMED

BE POORER

p 0 LIKE MORE AUTHORITY TO CONTROL GW

PLUMPING BY SUBCONTRACTORS.

WILL PUMP TO MEET DEFIC/IENCY BUT NOT
MORE  THAN BAS/N CAN SAFELY SUPPLY.

INCLUDES ALDI TIONAL FPURCHASE .

OVERDRAF TING.

a. /F 1989 WERE 4 NORMAL YEAR.
QuALlTY.

2. WATER FROM THE DELTA WILL

b
£a
/e

THE SIX

THE REST 1S PURCHASED FROM SAN

JOSE WATER €O
WiLL TRUCK WATER AT 4 CENTS/GAL.

a. OM Y ABOUT 12 AF ARE SUPPLIED BY
SPRINGS,

/.

SUPPL Y OF.

WARNED RESIDENCES OF WATER SHOFTAGE AND
SUGGESTED THEY INSTALL CHEMICAL TOILETS.

E. NOT FEASIBLE TO PUMP GROUND BATER.

9. SINCE 6/P8-88 FARTHGUAKE,
TRUCK WATER

/e

Fu

OFILLING ASSISTANCE, CONSERVATION L/ TERA-

TURE, HWATER CONSERVATION KITS.

DOBR COULD FROVIODE GRANTS. MONEY, WELL -
J. DISTRIBUTE WATER CONSERVATION K/ TS.

ADOPTED STEFP PRICING SCHEDULE.

7 i
2.

DISTRICT MAY CONSTRUCT A PIFPELINE BE-
THEEN /TS NORTHERN AND SOUTHERN SECT/ONS.
2. DWR COULD HELP IMPROVE RELATIONS BETHEEN

LOCAL WATER AGENCIES.

{e

ESTRICTED WATER USE AMD MANY OTHER ACTIONS.
DR COLD PROVIODE GENERIC CONSERVATION

MATER/AL FOR TV & RADIO.

THROUGH EXISTING INTERTIE.
3. PETITION FOR REDUCTION OF FISH FLOKS

POSSIBLE PURCHASE FROM SOMXEL CF. W.0.

BELOW SAN LORENZOD DIVERSION.
DWR COULD SUPPORT THIS ACTION.

!
£

SNVESTIGATING OLD MINE SHAFT AS SOURCE.

WATER., ALSO POSS/BLE INTERTIE W/ TH
DOWR COULD PROVIDE FINANCIAL A/D.

CLEAR CREEK CSD MAY HAVE SURFLUS
C/TY OF REDDING.

/.
Z.
3.

INCREASE
SUPPL ¥

S0Z
DEMAND

FEOUCE

g

riyy o0

IF DEFICIENCY £0U4LS

INCREASE
SUFPLY

1989 COF/ING ACT/IONS

258

DEMAND

REDUCE

WATER PURVEYORS

o

H ISk Il

|8/

g V]

FNYTINDT HO NOSLFY
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REHAESL I TATE WELLS

6. INCREASE FLBMPING
P. PURCHASE ADD! T ONAL

INCREASE SUPPLY

WATER

L. ORILL AND-/OR
E. FXCHANGE WITH OTHER

CONSIDERA T/ ONS
X, SOME ACTION TAKEN OF

ACGEMEXS
R RECLAMATION OF REUSE

Q. BATER QUALITY

FLAMNED

LEGEND

REDUCE DEMAND
WATER MANAGERENT
PRACTICES

A, AREA PLANTED

CORRECTION

V. VOELWTARY CONSERVATION
L. LEAX OF SEEFPAGE

M. MANDATORY RATIONING

».

NOTES

REDUCED
€. CHANGE TO L OWER BATER

USE RO

K. SOME ACTIQV TAKEN OF

FLANED

TO AREAS WHICH HAVE AN AL TERNAT/VE

SOURCE.
EFXTEND PUMPS DEEFPER INTO SHASTA LAKE-

WOLLLD NEED LOW INTEREST LOAN.
J. PRESENTLY USING RESERVES AMD LJOU/ -

DATING PROPERTY FOR JMPROVEMENTS.

NEED L OANV /MEORMA T OV,

/. REDUCE AGRICUL TURAL DEL IVERIES FROM CWP

2.

FPUMP FROM BELOW SHASTA DAM.
TO USER AFTERBAY- WATER RIGHTS.

/.

Eu OHR CAN ASS/IST WITH LMERGENCY INTERTIE

DOHE FROVIDE CLASSES AND BROCHURES FOR

COPING W/ TH DROUGHT.
2. MOVE DIVERSION UP STREAM TO ELEMINATE

DEFLETION 70 TERRACE PEPOS/TS.

f

OWF COULD PROVIDE FINANCE ASS/STANCE 7O
TRANSMISSTIOV LINES.

IMPROVE SYSTEM AND PURCHASE FRESENT

POSS]ELE GROUNDWATER POTENTIAL .

SFRINGS

a.
/.
2.

CONVSIDERING A PIPELINE FROM THE RUSSIAN

RIVER AND BUILDING 4 RESERVOIR.
4. PUC HAS NOT PERMI TTED RATE INCREASE IN

BUILDING MOIRATORIUM SINCE 1960.
ORDER TO BREAK FVEN WITH EXFPENSES.

HWATER TRUCKED IN.
J.

2.

/.

SC COULL NOT £STIMATE.
FPOSSIBLY TRUCK IN BATER FROM SFPR/NGS.

BASED O 100 COMNECT/ONS.
le RAT/ONING HAS BEEN USED IN THE FAST.

a. MO METERS,
2.

F-

DPEVELOP

FPROVIDE INFORMATION ON WATER CONSERVATION
AND HOW MUCH WATER VARIOUS PLANTS NEED.

MUST LOWER LXISTING WELLS.
NEED DWR°S HELF WITH L OANS AND GRANTS 70

CONSTRUCT MEW WELLS.
REGULATIONS OV GW FPUMPING IN 4 ORY YEAR.

RESTRICT WATER USE FOR CONSTRUCT/ON.

£.
J.

I

SUPPLY

INCREASE
24

FENPHIN T

508

DEMAND

RELUCE

g/

IF DEFICIENCY FOUALS

SUPPL Y

INCREASE

/1989 COP/ING ACT/ONS

&/

258

REDUCE

DEMAND

WATER PURVEYORS

7/

SNYTIMNDT YO NOLLVY
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WATER PURVEYORS

FEHAEIE I TATE BELLS

L. DAL ANDATR
G. INCREASE PUMPING

P, PURCHASE ADDI TIovAL

HATER
£. FXCHANGE W/ TH OTHER

TAKEN OF

CONS I OERATHNG

AGENCFE
e FRECLAMATI OV OF REUSE
X. SOME ACTiav

FPLANWYELD

O WATER QUL ITY

DUCE_ DEMING

i)
L L

V. VOLUNTARY CONSERVATION

| M. MANDATGRY FATIONING

LEAK OF SEFFAGE

CORRECTION
W WATER MANAGEMENT

L

CHANGE TC LORER WATER

UsE CROP
X SOME ACTION TAKEN OGF

PRACTICES
A, AREA PLANTED
RECUCED

FLANNELD

c.

PLIRCHASED GIW FROM FARMERS.

2. LIMIT OPPERAT/ONAL SPILLS.

AT EMD OF DISTRICT.
4. MAY LOOK AT PAYING FARMERS NOT 70 IR

3. POSSIBLY INSTALL SPILL RETURN SYSTEMC
RIGATE.

F "

CHANGE CROPS. DISTRICT HAS NO AUTHOR/TY 70

7O ZEQUIRE CROP CHANGES.
3. FROM USER, BUT D/STRICT 1§ NOT WILLING

INCLUDES 16, 000 AF OF RECLAIMED SURFACE
ORAINAGE FLUS 50, 000 AF FROM USER.
TO COME UNDER FEDERAL ACREAGE LIM{TAT/ON.

CUT FREQUENCY AND AMOUNT OF 1RRIGATION
JNFORM USERS OF CONMDITIONS S0 THEY COULD

RECLAIMED SURFACE DRAINAGE.
DELIVERIES.

INCLUDES 12, 800 AF FROM

e
&

/.
2.

SOME GROUND LEFT OUT OF PRODUCT!ON.

2. 60-70% OF OPEN GROUND TAKEN OUT OF

PRODUCT! ON.
3. ALL OPFN GROUND TAKEN OUT OF PRODUCTION.

/.

CROP CHANGES INVOL VE TAKING 60- 708 OFEN

LAND OUT OF FPRODUCTION.

IN 1877 PRIVATE WELLS OF GOOD QUALITY
ALLOBED TO PUMP INTO DEL TA MENDOTA

CANAL FOR TRANSPORT AND BANKING.

ALl OPEN GROUMD TAKEN OUT OF
FRODUCTION.

7
2.
3.

/. PRIVATE WELLS.

. METER ALL SERVICES.
INCREASE METERED RATES.

/
2.

4 77/ 0NE

Y oL

T

)

IE DEFICHEN

P

I GG COFA

\

INCREASE
SUPPLY

50%

FREDUCE

DEMAND

VR 0

REOUCE

DEMAND

HFLD
VI MO
VLAY I FINHD

NOLLVINGS
W” .‘

NEIEMOD O NOLLPY
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INCREASE SUPPLY

LEGEND

AEDUCE DEMAND

5.

WITH FARMERS ABLE TO BUY ADDITIONAL WATER

AT 810747,
2. SUPPLEMENTED DON PEDRO BATER WITH T./.0.

DRAINAGE FPUMPS AND CONTRACTED W/ TH Ff/-

VATE AND IMPROVEMENT DISTRICT PUMP
OHNERS FOR WATER THEY COULD PUMP INTO

THE SYSTEM.
3. GROUNMDHATER W/LL PROBABLY NOT MEET THE
DEMAND IN 1989 BECAUSE OF LOWER WATER

LEVELS.
MARGINAL OR NOT ACCEPTABLE FOR ALL L

GROUND WATER QUALITY IN SOME AREAS 15
5. EXPECT SOME FARMERS TO REDUCE SECOMD
INSTALLED BOOSTER SYSTEM TO REUSE
15-208 REDUCTION IN RICE FLANTINGS.
2. STATE COUD EXTEND DPAVIS-GRUNSKY L OANS

80, 000 AF OF DRAIN WATER
2. WOULD SET UP A FIRM CROP PATTERN.

CHANGED NORMAL ALLOTMENT OF 48° TO [12*
CROPPING OF CORN ACREAGE.

CONSERVE HATER.

FOR ANOTHER THO YEARS.

woLuLD DO.

4. DWR DROUGHT GUIDEBOD¥K 1S HELPFUL TO

. INCLUDES 80,000 AF OF DRAIN BATER.
3. DEEP TROUBLE., WE DON'T KNOW BHAT WL

/.
4.
/e
/.

COLD CUT LARGEST WATER USER
GEOLOGIC APVICE, FINANCIAL A/D.

TCRANE MILL T IN EMERGENCY.
2. ADD MORE PIPE IN THOMES CREEK BED.
3. DHR CAN PROVIODE CONSERVATION [MTORMATION

1988 SUPFLY BELOW NORMAL . AMOUNT UMKVONN.

/. PATIONING /5 POSS/IELE.

TNFORMAT/ ON.

2. DR COULD PROVIDE WATER CONSERVATION

DEMAND

REDUCE

9/
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3 g R
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IF DEFICIENCY EQUALS

INCREASE
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/1989 COPING ACTIONS

&/

258

REDUCE
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INCREASE SUPFPLY
REHABIL I TATE HELLS
&, INCREASE FPUMPING

WA TER
E. EXCHANGE W/ TH OTHER

P PURCRASE ADD! TIonaL

D, ORILL AND-OR

COVS/ODERATIOMS
X, SOME ACOT/ON TAKEN OF

AGEMC TS
R, RECLAMATION OF REUSE

O, BWATER QUALITY

P aNED

LEGEND

LEAK OF SEERAGE

CORRECTI O
W. WATES MANAGEMENT

FEDUCE DEMAND

PRACTICES

V. VO UNTARY CONSERVATION
A, AREA FPLANTED

M. AMINDATORY RAT/ONING

l-

USE CROF
X. SOME ACTIOY TAXEN OF
NOTES

REDUCED

C. CHANGE 7O L OKER WATER

FLAMNED

OWR COULD ASSIST IN GETTING
POINT OF DIVERSION & WATER USE CHANGES
S0 THAT BETTER USE OF GROUND 8 SURFACE
BWATER COALD BE MADE THROUGH EXCHANGES.

OFFAON SCHEDUL ING, FPRICE INCREASES,

USE FRICING TO ENCOURAGE GW FUMPING.

2. AL! GROWERS WILL BE REQUIRED TO FUMP GW.
AlL GROWERS ENCOURAGED TO USE TA/L WATER
RETURN SYSTEMS. OM-OFF OFFRATION REDUCES
HATER LOSSES.

3. W/LL PURCHASE WATER FROM OTHER CWFP
VOLLUME ALLOCATION IN RELATION 7O CANAL

CFOSS VALLEY CANAL AND FUMP KWATER.
CAPACI TY.

CONTRACTORS 1F AVATL ABLE.
9. INTERCONNMECT FRIANT-KERN CANAL W/ TH

/. NO CHANGE FROM NORMAL OFPERATION., POSSIBLY
LIPS THEAM.

5.
&,

MYy NOT BE ELIGIBLE FOR DWR ASSISTANCE.

POOR QUALITY 1T CAMNOT SUPPORT CJTRUS.
3. L5/D 1S A FEDERAL CONTRACTOR, THEREFORE

NEARLY ENTIRE DISTRICT 15 FLANTED 70

PERMANENT CROPS.
CONTRACTED WITH OTHER DISTRICTS FOR

WATER THIS YEAR., FORF RETURN WATER

NEXT FEAR.
2. GW PRACTICALL Y NON-EXISTENT ANG SUCH

a.
/

EXPAND BWATER

SUPPLY FORECASTS: CONT/MUE CONTACTS W/TH
L OCAL DISTRICTS, [T SHOWS AN AWARENESS

ADD MOW/ TORS TO STOP ANY OVER IRRIGATION.
AND ALLOWS L OCAL JMPUT.

AL L PERMANENT CROPS, CHANGES IN CROPS

SYSTEM 1§ ALL FPIPED-LOSSES LESS THAN 2%.
NOT FEASIBLE.

Wi TH GW OR FROM OTHER DISTRICTS. DHR
COULD HELFP LOCATE AND TRANSPORT WATER.
PORTING EXTRA WATFR: SOLVING WATER FRO-

G. WILL T IMPLEMENT A TREE MAINTENANCE
PROGRAM THAT WILL ALLOW TREE SURV/VAL

BUT LOSS OF CROFS.
6. DWR COLD ASS/ISTE IN LOCATING AND TRANS -

WiLL SEEK TO PURCHASE GW FROM THOSE

BLEMS LIKE MORE STORAGE

/e
2.
J.
.

SUPFL Y

INCREASE

10/

S50%
DEMAND
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Appendix C

STATE/FEDERAL INTERAGENCY DROUGHT TASK FORCE

State Agencies

Department of Water Resources
Suzanne G. Butterfield

(916) 323-0859

Chairman, Interagency Drought Task Force

1416 - 9th Street, 16th floor
Sacramento CA 95814

Jack Eaton

State Water Project

1416 - 9th Street, 6th floor
Sacramento CA 95814

Department of Boating and Waterways

Jack Williams

1629 S Street

Sacramento CA 95814-7291
Department of Fish and Game
John Turner

1416 - 9th Street, 12th floor
Sacramento CA 95814

Department of Food and Agriculture
Emil Loe

1229 N Street

Sacramento CA 95814

(916) 445-1295

(916) 322-1810

(916) 3224922

(916) 445-5141

Department of Forestry and Fire Protection

Gary Brittner
1416 - 9th Street, 15th floor
Sacramento CA 95814

Office of Emergency Services
John Passerello

2800 Meadowview Road
Sacramento CA 95814

Department of Health Services
Public Water Supply Branch
Nadine Feletto

714 P Street, Room 692
Sacramento CA 95814

State Water Resources Control Board

Murt Lininger

901 P Street

Sacramento CA 95814

Public Utilities Commission

Jim McVicar

505 Van Ness Avenue

San Francisco CA 94102-3298
Department of Transportation
Office of Landscape Architecture
Lewis B. Koe

1120 N Street

Sacramento CA 95814

Office of Highway Maintenance
Phillip Olivares

1120 N Street

Sacramento CA 95814
Departiment of Parks and Recreation
Ronald D. Rawlings

1416 - 9th Street, 14th floor
Sacramento CA 95814

(916) 445-9445

(916) 427-4201

(916) 323-6111

(916) 324-5703

(415) 557-2234

(916) 445-8868

(916) 445-3579

(916) 324-8399

ral n

Small Business Administration
William Leggiero

Disaster Assistance, Area 4
1825 Bell Street

Sacramento CA 95825

Farmers Home Administration
Darrel Zerger

194 West Main Street, Suite F
Woodland CA 95695

National Weather Service

R. Larry Ferral

1416 - 9th Street, 16th floor
Sacramento CA 95814

U.S. Army Corps of Engineers
Mark Verke

650 Capitol Mall
Sacramento CA 95814-4794

U.S. Bureau of Land Management
Mark Blakeslee

2800 Cottage Way

Sacramento CA 95825

U.S. Bureau of Reclamation
Donald L. Paff

2800 Cottage Way
Sacramento CA 95825

U.S. Forest Service
Andrew Leven

630 Sansome Street

San Francisco CA 94111

Federal Emergency Management Agency

Tommie Hamner

i

(916) 978-4578

(916) 666-3382

(916) 442-1201

(916) 551-2539

(916) 978-4725

(916) 978-5221

(415) 556-1564

(415) 923-7250

Region 9, Disaster Assistance Program Div.

Building 105, Presidio
San Francisco CA 94129

Agricultural Stabilization and Conservation Service

Kenneth Frick .
1303 J Street, Suite 300
Sacramento CA 95814
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Appendix D
PLANNING FOR WELL DRILLING OR REHABILITATION

The State of California has established standards for the construction, major reconstruction, and
destruction of water wells throughout the State. These standards are published in DWR Bulletin
74-81, copies of which are available at no charge from the Department of Water Resources at
P.O. Box 942836, Sacramento CA 94236-0001. In addition, many cities and most counties have
ordinances based on these standards.

The following check lists were prepared by the California Groundwater Association. They are
intended to assist farmers and others in planning new well construction and rehabilitating existing
wells. Additional information about the association can be obtained from Ron Foster, Executive

Director, at (707) 578-4408.
PLANNING TO DRILL A NEW WELL

This check list is designed to assist in the planning for construction of a new well. It is basic and
does not address all details in the preparation and construction of a new well. In all cases, it is
important to hire an experienced, well-qualified drilling contractor. In the State of California, a
C-57 license is required to drill water wells and install pumping systems. A C-61 license is re-
quired for work on well pumping systems.

I. CALCULATE YOUR WATER NEEDS. The well drilling contractor needs to be aware of all
the water needs, present and future. The contractor can help calculate immediate and long-term

water needs.

II. PICK A DRILLING SITE. Pick an appropriate site with adequate working area for con-
struction and future servicing. Remember that overhead power lines require a safe distance for
the operation of drilling equipment. It is important to locate all septic tanks and sewage lines and
all other underground obstructions before picking the exact site and to obtain standards from the
county health department. Bulletin 74-81 (Water Well Standards: State of California, Department
of Water Resources) requires water wells to be 100 feet from septic tanks and leach lines. The
health department can identify variations in this regulation.

IIIl. DRILLING WATER AVAILABILITY. The contractor will need water to drill. He can spec-
ify quantities needed.

IV. HANDLING SURPLUS. It is illegal to discharge into most rivers or creeks, except when
approval has been granted. Water or other material must be transported or pumped off some
sites. In all cases, site clean-up is required, and there will be a need to dispose of some water
and material after the well is drilled. Planning will save time and money.

V. PERMIT TO DRILL A WELL. Obtaining well permits is complicated in some areas. It
may be appropriate and time-saving for the owner to get the permit, rather than to make it the

obligation of the contractor.
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VI. SURFACE SEALS. It is recommended that standards from DWR Bulletin 74-81 be used to
ensure a proper well seal. Most counties require these minimum standards.

VII. WELL CONSTRUCTION AND COMPLETION. The California Ground Water Associa-
tion recommends that the owner:

A. Use properly licensed drilling or pump contractors.
B. Obtain a contractor who is experienced in the type of well to be drilled.

C. Discuss future well maintenance with your driller. Some wells run for years without a
problem, but intelligent maintenance decisions require periodic inspections and record-
keeping by the owner/operator. These checks include pumping rate (gallons per minute)
and, where possible, static water level and pumping water level. If only the pumping rate
(gpm) is recorded and proper comparison noted, there could be advance notice of possi-
ble well problems. This can be done by the well owner/operator or the contractor.

D. Water quality should be checked often if the well water is to be used for drinking. If
contamination is suspected nearby, monthly or more frequent checks should be planned.

adlyy Lld

ing water, quality plays an important part in the life of the well.

VIII. IMPROPER WELL OPERATION. Most wells cycle on and off by means of automatic de-
vices. Maintenance program checks should be made to ensure that all these systems are operat-
ing properly. Damage could result if they are left to run without proper and normal care.

SUMMARY

These are basic comments. Planning a new well includes more than can be included in this list.
Plan to hire and work with a licensed drilling or pump contractor.

(The California Groundwater Association does not assume any responsibility for any well con-
struction undertaken using this check list.)

REHABILITATION OF WATER WELLS

This check list is intended for anyone considering rehabilitation of a water well. It is designed to
assist in maintaining and rehabilitating existing wells. It provides basic information needed to
know where to begin and how to proceed. In all cases, the recommended procedure is to hire a
properly licensed well drilling or pump contractor. A well driller requires a C-57 license, and a
pump contractor requires a C-61 license.

I. EVALUATION OF LARGE-DIAMETER WELLS. No set rules exist for determining when a
well or pump will require rehabilitation work. It may be necessary every six months or many
years in the future. If records have been kept on a well, they may provide a head start. Accurate
records can help to determine if and when a well needs rehabilitation. Periodic evaluation is rec-
ommended, even if a well does not appear to have a problem.

For a simple assessment of well problems, the drilling or pump contractor will evaluate the physi-
cal condition of the pump, pump motor, and power supply. The contractor may then suggest a
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well and pump performance test. Many power companies do this at little or no cost, or a licensed
contractor can perform this task.

Larger well installations require a more detailed well inspection. Sometimes a downhole camera
inspection indicates well problems that might otherwise take longer to locate. A well owner
should check with a contractor for help in determining how best to proceed with rehabilitation. It
is important to remember that some well and pump problems are unique to the area in which the
well is located, and they are best handled by a contractor in that area or one who has had experi-
ence in the area.

II. EVALUATION OF SMALL DOMESTIC WELLS. For domestic and other small-yield wells,
it is impractical to try to thoroughly diagnose the problem in a given well before undertaking
maintenance. Records of any type are often incomplete, and the cost of evaluation may quickly
exceed the homeowner’s budget. On the other hand, maintenance is not usually complex and even
modest improvements will often last for years.

The California Groundwater Association will assist in locating a licensed contractor. (The asso-
ciation does not assume any responsibility for any well maintenance undertaken with this list.)
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